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INTRODUCTION. 


The Review for March, 1896, is based on 2,726 reports 


_ from stations occupied by regular and voluntary observers, 


classified as follows: 149 from Weather Bureau stations; 
33 from U. 8. Army post surgeons; 2,404 from voluntary 
observers; 32 from Canadian stations; 1 from Hawaii; 96 
received through the Southern Pacific Railway Company; 11 
from U.S. Life-Saving stations. International simultaneous 
observations are received from a few stations and used 
together with trustworthy newspaper extracts and special 
reports. 

he WeaTHER Review is prepared under the general edi- 


torial supervision of Prof. Cleveland Abbe. Unless other- 
wise specifically noted, the text is written by the Editor, but 
the statistical tables are furnished by Mr. A. J. Henry, Chief 
of the Division of Records and Meteorological Data, who 
has also acted as Editor during the present month. Spe- 
cial acknowledgment is made of the se vm cooperation of 
Prof. R. F. Stupart, Director of the Meteorological Service of 
the Dominion of Canada, Mr. Curtis J. Lyons, Meteorologist 
to the Government Survey, Honolulu, and of Dr. Mariano 
— Director of the Central Meteorological Observatory 
of Mexico. 


CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. 


The month of March was characterized by an excess of 
pressure and a deficiency of temperature over the interior of 
the country. The precipitation was above the normal in New 
England and the southern Pacific Slope, and especially so in 
North Dakota and the northern Slope. It was below the 
normal in the South Atlantic States, and especially so in the 
southern Pacific Slope Region. Severe rainstorms prevailed 
in New England and central New York in the early part of 
the month, followed by heavy floods in the rivers. 


ATMOSPHERIC PRESSURE. 
{In inches and hundredths. 

The distribution of mean atmospheric pressure reduced to 
sea level, as shown by mercurial barometers, not reduced to 
standard gravity,and as determined from observations taken 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobarsonChartIV. That portion of the reduction 
to standard gravity that depends on latitude is shown by the 
numbers printed on the right-hand border. 

. The mean pressures during the current month were high over a 
ridge extending from Athabasca and Manitoba southeastward 
to Georgia. The highest were: Helena, 30.15; Bismarck, 
30.14; North Platte, Mobile, Atlanta, Savannah, and Charles- 
ton, 30.13. The mean pressures were low in Arizona, and low- 
est in the Gulf of St. Lawrence. The lowest were: Charlotte- 
town, 29.81; Chatham, 29.82; Eastport and Yarmouth, 29.83 ; 
Sydney, 29.84; Father Point, 29.85; Portland, Me., 29.86. 

As compared with the normal for March, the mean pressure 
was in excess over the lower Lakes, the Mississippi, and the 
South Atlantic States. It was deficient in New Brunswick, 
southern California, and Arizona. The greatest excesses were : 
Toledo, 0.08; Indianapolis, 0.07; St. Johns, N. F., Buffalo. 
Erie, Detroit, Columbus, Ohio, Cincinnati, Spokane, and 
Charleston, 0.06. The greatest deficits were: Nantucket, 0.10; 


Chatham, 0.08; Quebec and Portland, Me., 0.06; Father 
Point, Yarmouth, Yuma, and San Diego, 0.05. 

As compared with the preceding month of February, the 
pressures reduced to sea level show a decided rise throughout 
the Mississippi and Missouri valleys, Alberta, and eastward 
to the Atlantic; but a decided fall on the Pacific Coast and 
Rocky Mountain Plateau. The greatest rises were: St. Johns, 
N. F., 0.28; White River and Saugeen, 0.19; Alpena, 0.18; 
Sault Ste. Marie and Toronto, 0.17 ; Port Stanley, Parry Sound, 
Buffalo, and Marquette, 0.16. The greatest falls were: Rose- 
burg, 0.18; Salt Lake City and Eureka, 0.17; Winnemucca 
and Carson City, 0.16; Redbluff and Elpaso, 0.14. 


AREAS OF HIGH AND LOW PRESSURE. 
By Prof. H. A. Hazen. 


During the month eight highs and ten lows have been defi- 
nitely outlined on ChartsIandII. The principal facts regard- 
ing the origin and disappearance, the continuance and velocity 
of these highs and lows are given in the accompanying table: 
While we speak of the motion of these highs and lows as of 
definite traveling conditions in the atmosphere, it should be 
noted that in no sense are we to suppose that there is a trans- 
port of columns or of masses of air from one region to an- 
other. It is well known that the velocity of the current in- 
creases markedly as one rises in the atmosphere and at about 
6,000 feet, this velocity is about double that at the earth’s 
surface. Moreover, it is also known that the direction of the 
current at 6,000 feet is often at right angles to the trajectory 
of the high or low. The cause of the nine motion of 
highs and lows as they appear on our weather maps, has never 
been ascertained, but it is becoming quite common now to re- 
gard these conditions as in the nature of enormous waves in 
the atmosphere in which there is no motion of the air bodily 
in any direction. The following is a short description of the 
highs and lows noted during the month: 
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HIGH AREAS. 


I.—First noted to the north of Montana a. m. of the Ist. 
Its motion was east-southeast, and it was last noted off the 
middle Atlantic Coast p. m. of the 6th. 

Il.—Like the last, was first noted to the north of Montana 
a.m. of the 5th. Its motion was southeast, and it reached 
the south Atlantic Coast p.m. of the 9th. 

Ill.—This was the only high of the month that originated 
off the Pacific Coast. First noted a. m. of the 9th. It had a 
very slow motion eastward, and was last noted in the middle 
Plateau Region a. m. of the 11th. 

IV.—-First noted in Manitoba a. m. of the 10th. Its mo- 
tion was at first south of east, and then north of east. It 
was last noted in the Gulf of St. Lawrence a.m. of the 16th. 

V.—First noted to the north of Montana a. m. of the 13th. 
Its motion was first south-southeast, reaching Texas a. m. of 
the 16th; thence it moved northeast, disappearing ‘off Nova 
Scotia a. m. of the 19th. 

VI.—First noted in Montana p. m. of the 16th. Its mo- 
tion was southeastward, and it was last seen off the south 
Atlantic Coast a. m. of the 22d. 

Vil.—Was first noted to the north of Montana a. m. of 
the 2ist. Its motion was a little south of east, and it was 
last noted off the Massachusetts coast a.m. of the 25th. The 
severest cold wave of the month accompanied this high. A 
temperature fall of 42° in twenty-four hours was reported 
from Williston, p. m. of the 21st. 


VIIL—First noted to the north of Montana a. m. of the|¥ 


25th. This was the fifth high of the month that came from 
this region. The motion, at first a little southeast, turned 
to north of east, and it was last noted in the Gulf of St. 
Lawrence a. m. of the 30th. 


LOW AREAS. 


I.—This storm isacontinuation of No. XIV of the February 
Review. While its velocity in February was over 32 miles 

r hour, in this month it was but a little above 8 miles. 

his slowing up was due, in part, to an obstruction from a 
nearly stationary high over Newfoundland. The path from 
New York a.m. of the Ist, was a little east of north, and it 
was last noted a. m. of the 5th off Nova Scotia. 

Il.—Began a. m. of the 2d, off the middle Pacific Coast. Its 

th was a little north of east, and it was last noted over 

ewfoundland a. m. of the 9th. 

III.—First noted off the north Pacific Coast, a. m. of the 
5th. Its motion was east-southeast, and it was last noted 
p.m. of the 10th in Virginia. 

IV.—This storm gave rise to Storm Bulletin No. 2 of 1896, 
and many important facts may be gleaned from that. It was 
first noted in south Texas a. m. of the 10th, where the lowest 
pressure was 29.78 inches. It developed very rapidly in in- 
tensity and moved with a velocity of over 40 miles per hour. 
In thirty-six hours the pressure at the center had fallen 
to 29.01, and the next morning there was a still farther fall 
to 28.90. The path was toward the northeast, and it was last 
noted on the Gulf of St. Lawrence p. m. of the 12th. Very 
heavy rains accompanied this storm. On the morning of the 
llth, 3.20 inches had fallen at New Orleans and 5.08 at 
Pensacola in twenty-four hours. A wind of 72 miles per 
hour was reported from Block Island p. m. of the 11th. 

V.—First noted in the southern Plateau Region a. m. of the 
13th. Its path was first east, reaching the Mississippi Valley 


.m. of the 15th; thence it moved northeast, disappearing 
in the Gulf of St. Lawrence p. m. of the 17th. 

V1.—This storm originated to the north of Montana p. m. 
of the 15th. The path was first in a southeast direction, 
reaching Louisiana a. m.of the 18th; thence the direction was 
noftheast, and it was last seen in the Gulf of St. Lawrence 
a.m.of the 2ist. A rainfall of 3.52 inches was reported from 


New Orleans p. m. of the 18th, and a wind velocity of 68 
miles from New York p.m. of the 19th. This storm also 
gave rise to a special Storm Bulletin, No. 3, which gives many 
additional facts. 

Vil.—Was first noted to the north of Montana a. m. of the 
19th. Its path was eastward, and it was last seen over New- 
foundland p. m. of the 22d. 

VIII.—Like the last two this storm was first noted to the 
north of Montana p.m. of the 23d. The path{was eastward, 
disappearing in the Gulf of St. Lawrence p. m. of the 27th. 

IX.—First noted to the north of Montana p.m. of the 
25th. It had a very slow motion a little south of east, and 
disappeared to the north of Lake Superior p. m. of the 29th. 

X.—First noted in north Montana a. m. of the 30th. It 
moved southeast and was central in Iowa p. m. of the 31st. 
Its further course will be described in the April Review. 


Movements of centers of areas of high and low pressure. 


Ave 
First observed. Last observed. Path. val ocitine. 
¢ ¢ 813 
3 = 3 = 
A 4/38 a tat 
High areas ° ° ° © | Miles. | Days.) Miles. \Miles. 
la.m.| 54/ 116) 6,p.m.] 37 2,890) 5.5 625 21.9 
5,a.m.| 51 %&p.m.] 79 | 2,440) 4.5 541 | 22.5 
&,p-m. 43 125 | ll,a.m. 41 970 | 2.5 388 16.2 
cote 10, a.m. 53) 105 | I6,a.m.] 47 60} 3,300) 6.0 550 | 22.9 
13,a.m.| 117 | 9,a.m.] 46 59 | 4,000) 6.0 675 | 28.1 
16,p.m. | 48 112 | 22,a.m. 77 | 2,920) 5.5 530 | 22.1 
2la.-m.| 100/ 2,a.m./ 41 69 | 2,480) 4.0 620 | 25.8 
%.a.m.| 108 W,a.m.| 46 59} 3,410) 5.0 683 | 28.5 
Mean of 8 
Mean of 39 
576 | 24.0 
Low areas. 
la.m.| 75 | 5,a.m./| 45 60 800 4.0 199 8.3 
2a-m.| 9,a-m./ 48 56) 4,080) 7.0 576 | 24.0 
5, a.m. 45 12% | 10,p.m.| 38 79 | 2,900) 5.5 539 | 22.5 
W,a.m.| 9 | 12,p-m.| 48 64) 2,480) 2.5 972) 40.5 
13,a.m. 37 111 | 17, p.m. 47 59 | 3,360) 4.5 ve 31.1 
15, p.m. 2la.m.| 49 6) 4,190) 5.5 71 31.3 
19, a.m. 53 116 | 22,p.m. 55) 2,810; 4.5 804) 33.5 
23,p.m./ 27,p.m.| 63) 3,100) 4.0 774 | 32.3 
2,p.m.| 53/ 114/2p.m./ 50) 85 | 4.0 459) 19.1 
31,p.m.| 42 w 1,310 1.5 872 | 36.3 
Mean of 10 
Mean of #2 


LOCAL STORMS. 

By A. J. Henry, Chief of Division of Records and Meteorological Data. 
Atmospheric conditions favorable to the development of 
local storms obtained on the 18th, 28th, and 29th. On 
the first-named date three small frame houses and one frame 
church were demolished by the wind at Baton Rouge, La. 
Earlier in the day a schoolhouse was overturned and four 
dwellings were wrecked near Beaumont, Tex. Several people 
were injured, but no lives were lost. 

On the 28th severe local storms were reported from Alton, 
Ili., near Westalton, St. Charles County, Mo., and Oregon, 
Ill. Some tornado characteristics were present, especially at 
Oregon, Ill. No lives were lost, and the property loss was 
comparatively small, $6,000. 

On the next day a severe storm was reported in the vicinity 
of Rural Retreat, Va. One life was lost, and the loss to 
standing timber, fences, and buildings was estimated at 
$10,000. 

The casualties during the month due to violent storms, 
lightning, and floods, were as follows: Violent storms, 1; 
lightning, 5; drowning, 8. 

TEMPERATURE OF THE AIR. 
(In degrees Fahrenheit.) 
The mean temperature is given for each station in Table 
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II, for voluntary observers. Both the mean temperatures and 
the departures from the normal are given in Table I for the 
regular stations of the Weather Bureau. 

The monthly mean temperatures published in Table I, for 
the regular stations of the Weather Bureau, are the simple 
means of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes appended to Table II. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table V for 29 stations selected out 
of 82 that maintain continuous thermograph records. 

The distribution of the observed monthly mean temperature of 
the air over the United States and Canada is shown by the 
dotted isotherms on Chart 1V; the lines are drawn over the 
Rocky Mountain Plateau Region, although the temperatures 
have not been reduced to sea level, and the isotherms, there- 
fore, relate to the average surface of the country occupied by 
our observers; such isotherms are controlled Lae by the 
local topography, and should be drawn and studied in con- 
nection with a contour map. 

The highest mean temperatures were: Key West, 70.6; Jupi- 
ter, 67.6; Yuma, 65.1; Corpus Christi, 63.4. 

The lowest mean temperatures were: In the United States: 
Moorhead, 14.4. In Canada: Winnipeg, 9.6. 

As compared with the normal for March the mean temper- 
atures for the current month were in excess on the coast of 
California and some Plateau stations, but elsewhere generally 
deficient. The greatest excesses were: Elpaso, 2.3; Baker 
City, 1.9; Idaho Falls, 1.4; Los Angelos and Eureka, 1.3. 
The greatest deficits were: Huron, 7.8; Williston, 6.9; Lex- 
ington, 6.7; North Platte, 6.6; Pittsburg, 6.4; Havre, Moor- 
head, and Parkersburg, 6.1; Cincinnati, 6.0. 

Considered by districts the mean temperatures for the cur- 
rent month show departures from the normal as given in 
Table I. The greatest positive departure was: South Pacific, 
1.2. The greatest negative departures were: Northern Slope, 
5.5; Ohio Valley and Tennessee, 4.8; lower Lake, 4.4. 

The years of highest and lowest mean temperatures for March 
are shown in Table I of the Review for March, 1894. The 
mean temperature for the current month was not the highest 
on record at any regular station of the Weather Bureau. It 
was the lowest on record at Northfield, 19.9; Woods Hole, 
31.6; Harrisburg, 32.8; Parkersburg, 35.2; Lexington, 37.7; 
Port Angeles, 39.6; Tatoosh Island, 42.0. 

The maximum and minimum temperatures of the current 
month are given in Table I. The highest maxima were: 99, 
Yuma (25th); 92, Phoenix (25th); 90, Abilene (21st), and 
San Antonio (3lst); 89, Los Angeles (24th), Elpaso (25th) ; 
88, Savannah and Jacksonville (31st). The lowest maxima 
were: 44, Sault Ste. Marie (21st); 48, Eastport (26th), 
Moorhead (24th); 49, Marquette (30th); 50, Northfield (1st), 
Oswego (30th). The highest minima were: 54, Key West 
(21st); 45, Galveston (16th); 44, Port Eads (frequently) ; 
43, Jupiter (2lst); 42, Corpus Christi (16th); 41, New 
Orleans (20th), San Diego (4th). The lowest minima were: 
—32, Havre (3d); —28, Moorhead (13th); —18, Helena 
(3d); —16, Sault Ste. Marie and Huron (13th), and Williston 
(frequently ). 

The years of highest maximum and lowest minimum tempera- 
tures are given in the last four columns of Table I. During 
the current month the maximum temperatures were the highest 
on record at: Savannah and Jacksonville, 88; Montgomery, 
87; Meridian, 85; Elpaso, 89. The minimum temperatures 
were the lowest on record for this month at: Northfield, —15; 
Harrisburg, 6; Moorhead, —28; Lander, —22; Idaho Falls, 
—15; Tatoosh Island, 24; Port Angeles, 18; Fort Canby, 
22; Astoria, 24; Portland, Oreg., 20; Roseburg, 18; Eureka, 
29; Redbluff, 26; San Francisco, 33. 

The greatest daily range of temperature and the extreme 


monthly ranges are given for each of the regular Weaiher Bu- 
reau stations in Table I, which also gives data from which 
may be computed the extreme monthly ranges for each sta- 
tion. The largest values of the greatest daily ranges were: 
Dodge City, 53; North Platte, 50; Pueblo,49; Moorhead, 47 ; 
Huron, 46; Pierre, and Amarillo, 45. The smallest values 
were: Tatoosh Island, 14; Key West, 15; Galveston, 16; 
Block Island, 18; Point Reyes Light, 19; Port Eads, 20. 
Among the extreme monthly ranges the largest values were: 
Havre, 96; Huron, 90; Miles City, 89; North Platte, 88; 
Pierre, 86. The smallest values were: Galveston, 27; Key 
West. 28; Tatoosh Island, 31; Port Eads and Neahbay, 33; 
Nantucket and Hatteras, 34. 

The accumulated monthly departures from normal tempera- 
tures from January 1 to the end of the current month are 
given in the second column of the following table, and the 
averages are given in the third column. The latter may 
serve for comparison with the departures of current condi- 
tions of vegetation from the normal condition. 


Accumulated Accumulated 
departures. departures. 
Districts Districts. 
ver- ver- 
Total. age. Total. age. 
° ° $ ° ° 
GE + 0.6 | + 0.2 | New England ............ —4.9) —1.6 
Upper Lake ..............- t 4.5 1.5 || Middle Atlantic.......... —58) —1.9 
North Dakota ............. 6.0 2.0 | South Atlantic ........... —5.6| —1.9 
Mississippi ...... 6.9 2.3 || Florida Peninsula........ —29 
Missouri Valley ........... 10.0 3.3 || East — 6.9) —28 
Northern Slope ........... 11.1 3.7 || Ohio Valley and Tenn..../ ~ 4.1} — 1.4 
Middle Slope.............. 11.3 3.8 || Lower Lake. ...........- —47| — 1.6 
Abilene (southern Slope). 5.6 1.9 
Southern Plateau ......... t 6.0 2.0 
Middle Plateau ........... 10.9 3.6 
Northern Plateau......... +21.0 7.0 
North Pacific.............. 4.7 1.6 
Middle Pacific............. 6.7 2.2 
South Pacific.............. + 9.0) + 3.0 


The limit of freezing weather is shown on Chart VI by the 
isotherm of minimum 32°, and the approximate limit of frost 
by the isotherm of minimum 40°. These minimum tempera- 
tures are such as occur within the thermometer shelters of the 
Weather Bureau stations. 


MOISTURE. 


The quantity of moisture in the atmosphere at any time 
may be expressed by the weight of the vapor coexisting 
with the air contained in a cubic foot of space, or by the 
tension or pressure of the vapor, or by the temperature 
of the dew-point. The mean dew-points for each station of 
the Weather Bureau, as deduced from observations made at 
8 a. m. and 8 p. m., daily, are given in Table I. 

The rate of evaporation from a special surface of water on 
muslin at any moment determines the temperature of the 
wet-bulb thermometer, but a properly constructed evaporome- 
ter may be made to give the quantity of water evaporated 
from a similar surface during any interval of time. Such 
an evaporometer, therefore, would sum up or integrate the 
effect of those influences that determine the temperature 
as given by the wet bulb; from this quantity the average 
humidity of the air during any given interval of time may be 
deduced. 

Measurements of evaporation within the thermometer 
shelters are difficult to make so as to be comparable at tem- 
peratures above and below freezing, and may be replaced by 
computations based on the wet-bulb temperatures. The ab- 
solute amount of evaporation from natural surfaces not pro- 
tected from wind, rain, sunshine, and radiation, are being 
made at a few experimental stations and will be discussed in 
special contributions. 

Sensible temperatures.—The sensation of temperature experi- 
enced by the human body and ordinarily attributed to the 
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condition of the atmosphere depends not merely on the tem- 
perature of the air, but also on its dryness, on the velocity 
of the wind, and on the suddenness of atmospheric changes, 
all combined with the physiological condition of the observer. 
A complete expression for the relation between atmospheric 
conditions and nervous sensations has not yet been obtained. 


PRECIPITATION. 
inches and hundredths. ] 

The distribution of precipitation for the current month, as de- 
termined by reports from about 2,500 stations, is exhibited 
on Chart III. The numerical details are given in Tables I, 
II, and III. The total precipitation for the current month 
was heaviest (from 9 to 12 inches) in a narrow belt on the 
western slope of the Appalachians, stretching from central 
Tennessee to southwest Virginia. Equally heavy rain fell 
over a small area of the western slope of the Sierra Nevada, 
in central California. The largest values at regular sta- 
tions were: Halifax, 8.8; Portland, Me., 8.0; Neahbay, 7.2 
Yarmouth, 7.0; Eureka and Sydney, 6.9. 

The current departures from the normal precipitation are 
given in Table f. which shows that there was a slight ex- 
cess in New England and in several smaller regions, but, in 

neral, there was a slight deficiency. Large excesses were: 

ortland, Me., 4.6; Rochester, 3.4; Northfield, 3.1. Large 
deficits were: Cape Henry and Augusta, 3.8; Neahbay, 3.3; 
Charlotte and Chattanooga, 3.2 ; Vicksburg, 3.1; Columbia, 3.0. 

The average departure for each district is also given in Table 
I. By dividing these by the respective normals the following 
corresponding percentages are obtained is in 
excess when the percentages of the normals exceed 100): 

Above the normal: New England, 128; middle Atlantic, 
105; lower Lake, 140; North Dakota, 178; northern Slope, 
204; middle Plateau, 130; southern Pacific, 127. 

Norma!: Florida Peninsula and northern Plateau. 

Below the normal: south Atlantic, 54; east Gulf, 85; west 
Gulf, 73; Ohio Valley and Tennessee, 98; upper Lake, 67; 
upper Mississippi, 73; Missouri Valley, 73; middle Slope, 

; southern Slope (Abilene), 9; southern Plateau, 63; 
north Pacific, 72; middle Pacific, 93. 

The years of greatest and least precipitation for March are 
iven in the Review for March, 1890. The precipitation 
or the current month was the greatest on record at: Port- 
land, Me., 8.02; Northfield, 6.41; Cheyenne, 2.06; Huron, 
and Helena, 1.71; Williston, 1.80. It was the least on 
record at: Cape Henry, 1.38; Hannibal, 0.92; Elpaso, T. 

The total accumulated monthly departures from normal pre- 
cipitation from January 1 to the end of the current month 
are given in the second column of the following table; the 
third column gives the ratio of the current accumulated pre- 
cipitation to its normal value. 


| 


Inches. | Per ct. Inches. | Per ct. 

Middle Atlantic ........... 0.40 104 || New England ............ — 0.80 93 
Florida Peninsula......... 0.40 165 || South Atlantic ........... — 1.70 87 
Lower Lakes .............. 0.80 110 — 2.30 86 
North Dakota............. 1.10 153 || West Gulf ................ — 0.80 93 
Northern Slope ........... 0.40 121 || Ohio Valley and Tenn....| — 3.90 7 
Middle Plateau ........... 0.30; 107 || Upper Lakes ............. — 1.80 72 
North Pacific.............. 3.20 114 || Upper Mississippi ........ — 2.20 64 
ssouri Valley .......... — 1.70 63 

Middle Slope ............ — 1.70 50 

Abilene (southern Slope).| — 1.30 64 

Southern Plateau ....... — 0.40 i) 

Northern Plateau........ —1.40 76 

Middle Pacific............ — 1.0 93 

South Pacific. ............ 


Details as to excessive precipitation are given in Tables 
XII and XIII. 


The total monthly snowfall at each station is given in 
Table II. Its geographical distribution is shown on Chart 
VI. The southern limit of freezing temperatures and possible 
snow is shown on this chart by the isotherm of minimum 32°. 

The depth of snow on the ground at the close of the month is 
shown on Chart VII. 

HAIL. 


The following are the dates on which hail fell in the 
respective States : 

Alabama, 6, 11, 12, 31. Arizona, 5. Arkansas, 5, 6, 31. 
California, 1 to 4, 14, 26, 27, 28. Colorado, 22, 25, 27, 28. 
District of Columbia, 19. Florida, 10. Georgia, 18, 19, 30. 
Idaho, 12, 20,24. Illinois, 26 to 29. Indiana, 6,28,29. Iowa, 
27, 28, 30,31. Kansas, 22,27,31. Kentucky, 29. Louisiana, 
10, 17, 18. Mississippi, 10, 17,31. Missouri, 27, 28, 29, 31. 
Nebraska, 27. Nevada, 25. New Hampshire, New Mexico, 2. 
New York, 30. North Carolina, 1, 11, 12,18. Ohio, 26, 28, 29. 
Oklahoma, 1. Oregon, 29. South Dakota, 27. Tennessee, 1, 
29, 30. Texas,10,11. Virginia, 29,30. Washington, 6, 7, 20, 
28, 29. West Virginia, 29. Wisconsin, 28, 31. 


SLEET. 


The following are the dates on which sleet fell in the 
respective States : 

Alabama, 11,12,19. Arkansas, 4, 12 to 15,23. California, 
1,2,3. Colorado, 20, 22, 25, 28,31. Connecticut, 2,11, 16,19. 
Delaware, 10, 11, 23. District of Columbia, 11, 23. Georgia, 
11, 18, 19. Idaho, 1, 5, 24 to 30. Illinois, 3, 4, 5, 10, 14, 15, 
18, 22, 23,26. Indiana,1,6. Indian Territory, 14,15. Iowa, 
4, 5, 11, 27,31. Kansas, 1 to 4, 6, 13, 14, 17, 21, 22, 23, 31. 
Kentucky, 3, 5, 11, 14, 19, 23. Louisiana,12. Maine, 3, 4, 7, 
12, 27, 29. Maryland, 1, 11, 16, 19,23, 24, 26. Massachusetts, 
2, 7,11, 15, 16,17, 19,29. Michigan, 5, 6, 25, 28, 29,31. Min- 
nesota, 5, 18,27 to 31. Mississippi, 3, 11, 18, 19. Missouri, 
2 to 5, 8, 11 to 15, 22, 23,27. Montana, 11, 13,30. Nebraska, 
1 to 5, 12, 17, 18, 22, 28, 30, 31. Nevada, 1, 2, 4, 8, 16, 26 to 
30. New Hampshire, 6,7, 19, 26, 29, 30. New Jersey, 1, 10 to 
13, 15, 16, 23,24. New Mexico, 4, 5,17. New York, 1, 2,7, 10, 
11, 12, 16, 19, 29, 30. North Carolina, 3, 11, 23, 24. North 
Dakota, 25, 28, 29, 30. Ohio, 1, 5, 6, 16, 24,26. Oklahoma, 2, 
3, 14, 15,18. Oregon, 1, 2, 5, 6, 7, 26 to 30. Pennsylvania, 1, 
7, 10, 11, 15, 16, 19, 26. South Carolina, 13,24. South Da- 
kota, 4, 15,31. Tennessee, 3, 11, 15,19, 23, 24. Texas, 2, 3, 4, 
6,15. Utah, 4, 10,17, 28,30. Vermont,7, 19, 29,30,31. Vir- 
ginia, 1, 11,26. Washington, 6, 27, 29,30. West Virginia, 1, 
6, 10, 15, 23. Wisconsin, 5, 6, 9, 25, 27, 30, 31. 


WIND 


The prevailing winds for March, 1896, viz, those that were 
recorded most frequently, are shown in Table I for the regular 
Weether Bureau stations. 

The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m.and 8 p.m., are given in Table IX. 
These latter resultants are also shown ae. parame on Chart 
IV, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 

The diurnal variation in the velocity of the wind is shown 
in Table VII, which gives the total movement for each hour 
of seventy-fifth meridian time, as deduced from self-registering 
anemometere at about 136 stations. 


HIGH WINDS. 


Mazin.um wind velocities of 50 miles or more per hour 
were reported at regular stations of the Weather Bureau as 
follows (maximum velocities are averages for five minutes; 


| 
| 
| — 

if 

| 
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extreme velocities are gusts of shorter duration, and are not 
given in this table): 


| 


| 

i fis 

$| 3/3 

Miles Miles 

Amarillo, Tex .....,.... 13 50 | e. Hatteras, N.C.........| 17 54 n. 
17 52) n. Huron, 8S. Dak ......... 27 54 | se. 
27 60 | w. ll 58 | sw. 

31 62 | n. Marquette, Mich....... 24 53 | 8. 
Baltimore, Md.......... 19 BO s. New Haven, Conn..... 11 SO one. 

Block Island, R.I..... 11 72 ne. || New York, N. Y....... 2 70 | w. 
Boston, Mass ........... | ne. 3 60) nw. 
Buffalo, N.Y ........... 7 | ow. 4 72 nw. 
Cheyenne, Wyo ........ 7 5O | w. 5 53 nw. 
Chicago, Ill............. 21 57 | 8. neds 26 55 | nw. 
57 | sw. 27 | nw. 
Cleveland, Ohio ........ 19| 52/ nw. Philadelphia, Pa....... 8 50 | nw. 

Denver, Colo........ ... 25 58 | nw. || Pueblo, Colo........... 17 on. 

7 6) sw. | Tatoosh Island, Wash.. 1 50 | e. 
Eastport, Me ........... 1 68 | e. Williston, N. Dak...... 21 56 nw. 
12 53 sw. Winnemucca, Nev..... 6 50 sw. 
19 55 | se Woods Hole, Mass ..... 2 nw. 
Elpaso, 62) sw. | 3; 58) nw. 

Fort Canby, Wash ..... 28 57 | | 20 55 sw- 

SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 17 regular sta- 
tions of the Weather Bureau by its photographic, and at 
21 by its thermal effects. At one station records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric sheets show seventy- 
fifth meridian time; for convenience the results are all given 
in Table XI for each hour of local mean time. 

Photographic and thermometric registers give the duration 
of that intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a short time 
after sunrise and before sunset, because, even in a cloudless 
sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must be supple- 
mented by special observations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table XI, there results 
a complete record of the clearness of the sky from sunrise to 
sunset in the neighborhood of the sun. The _ twilight 
correction is not needed when the self-registers are used for 
ascertaining the duration of a special intensity of sunshine, 
but is necessary when the duration of cloudiness is alone de- 
sired, as is usually the case. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness ” in 
Table I; its complement, or percentage of clear sky, is given 
in the last column of Table XI. 


COMPARISON OF DURATIONS AND AREAS. 


The sunshine registers give the durations of effective sunshine 


whence the duration relative to possible sunshine is derived ; 
the observer’s personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 
each other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 


the sky, the percentages of duration and of area agree closely. 
For the sake of comparison, these percentages have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental records of 
percentages of durations of sunshine are almost always larger 
than the observers’ personal estimates of percentages of area of 
clear sky; the average excess for March, 1896, is 10 per cent 
for photographic and 11 per cent for thermometric records. 
The details are shown in the following table, in which the 
stations are arranged according to the greatest possible dura- 
tion of sunshine, and not according to the observed duration 
as heretofore. 


j 
8 4 Instrumental record 
of sunshine. 
= 
P.| 3872.1] 58 69 | +11 ]...../...... 
T.| 871.4! 52 3 
T.| 370.8) /.....)...... 57 7 
P.| 870.7; 32); + 8].....]...... 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table X, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

The dates on which reports of thunderstorms for the whole 
country were most numerous were: 27th, 118; 28th, 164; 29th, 
152; 31st, 127. 

Thunderstorm reports were most numerous in Illinois, 85; 
Ohio, 89 ; Tennessee, 69. 

Thunderstorms were most frequent in: Texas, 14 days; Illi- 
nois and Mississippi, 13. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full 
moon, viz, from the Ist to the 3d, and also the 24th to the 31st, 
inclusive. On the remaining twenty days of this month 362 
reports were received, or an average of about 18 per day. 
The dates on which the number of reports especially exceeded 


Difference between instrumental and personal observations of sunshine. 
i | 
; 
| 
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this average were: 4th, 102; 6th,37; 11th, 52; 13th, 72; 14th, 
41. 

Auroras were reported by a large percentage of observers 
in: North Dakota, 165; Minnesota, 61; Wisconsin, 57 ; Michi- 
gan, 54. 

Auroras were reported most frequently in: North Dakota, 
16 days; Lowa, Michigan, and Minnesota, 10. 


CANADIAN REPORTS. 

Thunderstorms and auroras. No thunderstorms were re- 
ported. 

' Auroras were reported as follows: St. Johns, 13th; Hali- 
fax, 13th; Yarmouth, 3lst; St. Andrews, 13th, 14th; Char-— 
lottetown, 13th, 14th; Father Point, 6th, 14th, 15th; Quebec, 
13th, 14th, 28th, 3ist; Montreal, 14th, 22d; Rockliffe, 4th, | 
13th, 14th, 3ist; Toronto, 4th, 13th, 14th; White River, 4th, | 
12th, 13th, 14th, 19th, 20th, 21st; Port Stanley, Saugeen, | 
and Parry Sound, 4th; Port Arthur, 12th, 13th, 14th, 17th, | 
26th, 27th; Winnipeg, 3d, 6th, 7th, 10th to 14th, 20th, 25th, 
3ist; Minnedosa, 3d, 6th to 12, 15th, 26th, 30th; Qu’Appelle, 
2d, 3d, Lith; Medicine Hat, 5th, 12th; Swift Current, 11th; 
Prince Albert, 3d, 4th, 11th; Battleford, 4th, 7th, 14th, 18th, 
28th. 


INLAND NAVIGATION. 


The extreme and average stages of water in the rivers during 
the current month are given in Table VIII, from which it 
appears that the only river that rose above the danger line 
was the Ohio, at Evansville, Ind., which on the 25th attained 
the gauge reading of 32.1. In a number of cases, however, | 
the rivers rose to a point but very little below danger line, 
for example, the Mississippi, at New Orleans, attained 12.6 on 
the Ist; the Monongahela, at Pittsburg, 20.8 on the 31st; the 
Big Sandy, at Louisa, Ky.,33.4 on the 31st, and the Tennessee, | 
at Johnsonville, 20.9 on the 23d. .The Mississippi, at St. Paul, 
La Crosse, and Dubuque, became sufficiently free from ice to. 
allow observations to be taken on the 10th, 22d, and 23d, re- 
spectively. Heavy floods and great damage occurred on most 
of the rivers of New England on the Ist, 2d, and 3d of the 
month. As the Weather Bureau has no river stations in this 
region we can only summarize the newspaper accounts which 
state that the Connecticut, at Hartford, was 25 feet above low 
water, and at Bellows Falls, Vt., 17 feet. At Hudson, N. Y,,| 
the freshet in the Hudson River reached proportions never. 


The heavy rains in eastern Tennessee and southwestern 
Virginia, on the 29th, caused a number of landslides and the 
loss of bridges throughout that region. Five persons were 
drowned by the floods in Russell County, Va., two others near 
Abrams Falls, and two lives were lost in Clay County, Ky., 
by the sudden flooding of Sextons Creek. The water is re- 
ported to have risen so rapidly that it seemed as if it were a 
solid wall 15 or 20 feet high. Several other dwelling houses 
and a numberof outbuildings in the valley of the creek were 
washed away. 


ICE IN RIVERS AND HARBORS. 


The state of ice in rivers and harbors is shown in detail on 
the Charts of Snow on the Ground, published weekly by the 
Weather Bureau, from which it appears that there wasa gen- 
eral diminution in the thickness of ice, and on March 30 
the condition was about as follows: (Thickness in inches. ) 

Rivers and harbors were generally free from ice, except 
Buffalo, 6; Sault Ste. Marie, 22; and Duluth, 25. Fields of 
ice impeded navigation in all the lakes, but the prospects were 
good for an early opening. The Missouri and Mississippi 
rivers were free from ice. 


ANCHOR ICE IN AQUEDUCTS. 


Serious difficulty was caused by the formation of ice, and 
especially “anchor” ice, in the early portion of the month 
at Macopin Dam, on the Pequannock River, which supplies 
the city of Newark, N. J., with water. As the formation of 
“anchor” ice is still but little understood, and is liable to 
cause a great deal of trouble in reservoirs and water pipes, 
these occurrences deserve special study. It is stated that the 
gate screens and intake screens at the Macopin Dam and at 
the Clifton Avenue reservoir were suddenly and entirely 
choked up by the accumulation of anchor ice attached to the 
solid surfaces underneath the water surface. It is said that 
such trouble had never occurred before in this aqueduct, and 
it is hoped it will not occur again. 


METEOROLOGY AND MAGNETISM. 
By Prof. Frank H. 


For a description of the methods of constructing the tables 
and curves of Chart V,seethe Wearner Review for October, 


before known, but the ice in the river remained firm; at Al-| 1895, and January, 1896. The numbers in the columns H. 
bany the Hudson rose to 16 feet 10 inches above the normal and D. are added respectively to the mean values for Wash- 
level of the stream, or two inches below the high-water mark | ington and Toronto, 1.e., H=0.18250; D=175.0. The values 
of 1893. The Mohawk River, at Rome and Schenectady, was of the vertical forces are omitted, as well as dz. s. 4, which 
the highest known in many years. The Passaic River, at depend upon it. The month of March was characterized by 
Paterson, N. J., attained a point 3 feet lower than the great very stagnant eastward circulation, and local rather than 
freshet of February. The Merrimac, at Lowell, reached 12 general weather conditions. The magnet watch also showed 
feet 9 inches on the dam, or nearly a foot beyond the freshet signs of inversion from the direct type, which had prevailed 
of 1895; at Lawrence and Haverhill, Mass., the Merrimac | for several periods, to the inverse type, and was attended by 
reached the highest point ever known. |considerable unsteadiness in the 24-hourly rates. 


CLIMATE AND CROP SERVICE. 


By James Benny, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather | the highest was 103°, at Fort Mojave on the 25th, and the lowest, 2°, 
at bg 20 Barracks on the 6th. The average precipitation was 0.44, 


conditions in the several States and Territories are taken| 5; 0,65 fess than normal; the greatest monthly amount was 1.44, at 
from the monthly reports of the respective services. Oracle, and the least, 0.05, at Wilcox. 


: ie Arkansas.—The mean temperature was 48.7°, or 2.0° below normal; 
Snowfall and rainfall are expressed in inches. the highest was 85°, at Warren on the 29h, and at Camden and Wash- 


Alabama.—The mean temperature was 53.0°, or 1.1° below normal;| ington on the 3ist, and the lowest, 12°, at Keeses Ferry on the 13th. 
the highest was 92°, at Jasper on the 29th, and the lowest, 20°, at New-| The average precipitation was 5.28, or 0.47 above normal; the greatest 
burg on the 12th and 13th. The average precipitation was 5.10, or 0.66) monthly amount was 7.88, at Russellville, and the least, 2.06, at Silver 


less than normal; the ro monthly amount was 10.05, at Daphne, | Springs. 
and the least, 2.48, at Opelika. California.—The mean temperature was 53.5°, or 0.5° above normal; 


Arizona.—The mean temperature was 57.6°, or 4.0° above normal; | the highest was 111°, at Ogilby on the 25th, and the lowest, 14° below 
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zero, at Bodie on the 5th. The average precipitation was 3.38, or 0.05 
below normal; the greatest monthly amount was 24.85, at Fordyce 
Dam, while none occurred at Indio and Volcano Springs. 

Colorado.—The month was warmer than the average in the mountain 
districts and the valleys of the Grand, Gunnison, and lower Arkansas; 
elsewhere the temperature was generally below normal; the highest 
was 84°, at Rocky Ford, Las Animas, and itinnenpelis on the 25th, and 
the lowest, 20° below zero, at Alma on the 3d. It was unusually wet 
over the north-central section, the Divide, and throughout the moun- 
tain districts, being especially stormy over Lake and Summit counties. 
Marked deficiencies in precipitation occurred over the extreme south- 
eastern, western, and northwestern counties. The greatest precipita- 
tion, 9.70, occurred at Climax, and the least, “ trace,” at Sagauche. 

Florida.—The mean temperature was 63.0°, or 3.0° below normal; 
the highest was 93°, at Earnestville on the 3lst, and the lowest, 20°, at 
Fort Meade and St. Francis on the 2Ist. The average precipitation was 
about 0.50 below normal; there were sections where it was decidedly 
in excess, and others where the deficiency was equally marked. The 
greatest amount was 10.57, at Milton, and the least, 0.55, at Manatee. 

Georgia.—The mean temperature was 53.0°, or about 2.0° below nor- 
mal; the highest was 91°, at Allentown on the 30th, and the lowest, 
18°, at Clayton on the 2Ist. The average precipitation was 3.51, or 
about 1.00 below normal; the greatest monthly amount was 5.61, at 
Blakely, and the least, 1.41, at Augusta. 

Idaho.—The mean temperature was 33.0°, or 0.9° above the mean of 
March, 1895; the highest was 80°, at Payette on the 29th, and the low- 
est, 33° below zero, at Junction on the Ist. The average precipitation 
was 1.95; the greatest monthly amount was 4.66, at Carriboo, and the 
least, 0.20, at Kootenai. 

Indiana.—The mean temperature was 35.4°, or 2.5° below normal; 
the highest was 77°, at Mt. Vernon on the 3lst, and the lowest, 3° be- 
low zero, at South Bend on the 20th. The average precipitation was 
3.10, or 0.05 in excess of normal; the greatest monthly amount was 5.88, 
at Princeton, and the least, 1.55, at Lafayette. 

IWinois.—The temperature during the month was uniformly low. 
The mean was 35.6°, or 2° below normal; the highest temperature was 
79°, at Mt. Vernon on the 31st, and the lowest, 4° below zero, at Che- 
mung on the 15th. The average precipitation was 1.84, or 0.94 below 
normal; the greatest monthly amount was 5.49, at Mt. Carmel, and the 
least, 0.43, at Bushnell and Glenwood. 

Jowa.—The mean temperature was 30.9°, or about 1.0° below normal; 
the highest was 81°, at Belknap on the 30th, and the lowest, 12° below 
zero, at Rock Rapids on the 13th. The average precipitation was 1.10, 
or 0.97 below normal; the greatest monthly amount was 3.99, at Sidney, 
and the least, 0.16, at Keosauqua. 

Kansas.—The mean temperature was 39.2°, or 2.0° below normal; the 
highest was 95°, at Macksville on the 27th, and the lowest, 5° below 
zero, at Goodland on the 18th. The average precipitation was 0.79, or 
0.70 below normal; the greatest monthly amount was 3.60, at Eldorado, 
and the least, “trace,’’ at Garden City, Greensburgh, and Macksyville. 

Kentucky.—The mean temperature was 41.1°, or 3.5° below normal; 
the highest was 80°, at Marrowbone and Middlesboro on the 29th, and 
at Pryorsburg on the 31st, and the lowest, 8°, at Sandy Hook on the 
17th. The average precipitation was 6.16, or 1.86 above normal; the 
greatest ae amount was 9.90, at Williamsburg, and the least, 3.32, 
at Princeton. The average snowfall for the State was 8 inches. 

Louisiana.—The mean temperature was 58.3°, or 0.3° below normal; 
the highest was 90°, at Liberty Hill on the 31st, and the lowest, 22°, at 
Amite on the 20th. The average precipitation was 4.34, or 0.37 below 
normal; the greatest monthly amount was 9.00, at Melville, and the 
least, 0.70, at Napoleonville. ‘ 

Maryland.—The mean temperature was 36.6°, or 4.0° below normal; 
the highest was 74°, at Wilmington, Del., on the 30th, and the lowest, 
13° below zero, at Deer Park on the Mth. The average precipitation 
was 4.38, or 0.80 above normal; the greatest monthly amount was 6.80, 
at Sunnyside, and the least, 2.18, at Princess Anne. The average snow- 
fall was 12.4 inches. 

Michigan.—The mean temperature was 25.7°, or 3.0° below normal; 
the highest was 69°, at Birmingham on the 29th, and at Soldiers Home, 
Vandalia, and Mottville on the 3lst, and the lowest, 19° below zero, at 
Boon and Iron River on the 13th. The average precipitation was 1.33, 
or 0.35 below normal; the greatest monthly amount was 2.45, at Olivet, 
and the least, 0.11, at Powers. 

Minnesota.—The mean temperature was 21.4°; the highest was 64°, 
at New Ulm on the 30th, and the lowest, 37° below zero, at Koochi- 
ching on the Ilth. The average precipitation was 1.97; the greatest 
monthly amount was 4.21, at Milan, and the least, 0.20, at Red Wing. 

Mississippi.—The mean temperature was 54.2°, or 2.2° below normal; 
the highest was 88°, at Enterprise on the 30th, and at Vaiden on the 
3lst, and the lowest, 19°, at French Camp on the 13th. The average 
precipitation was 4.96, or 1.19 below normal; the greatest monthly 
amount was 9.09, at Woodville, and the least, 0.93, at Macon. An 


average depth of about 2 inches of snow fell over the northern por- 
tion of the State on the 12th. 

Missouri —The mean temperature was 39.0°, or 2.1° below normal; 
the highest was 82°, at Grovedale on the 18th, and at Humansville 
and Sarcoxie on the 3lst, and the lowest, 2°, at Unionville on the 13th. 


Montana.—The mean temperature was 27.0°, or 1.0° below normal; 
the highest was 76°, at Wibaux on the 24th, and the lowest, 38° below 
zero, at Musselishell on the 3d. The average precipitation was 1.01, 
or 0.25 above normal; the greatest monthly amount was 3.00, at Red 
Lodge, and the least, 0.16. at Fort Benton. 

Nebraska.—The mean temperature was 30.5°, or 3.8° below normal; 
the highest was 90° at Benkleman on the 24th, and the lowest, 24° be- 
low zero, at Alliance on the 3d. The average precipitation was 1.45, or 
0.27 above normal; the greatest monthly amount was 3.83, at Sutton, 
and the least, 0.35, at Wilsonville. 

Nevada.—The mean temperature was 39.4°, or 1.0° above normal; the 
highest was 90°, at St. Thomas on the 24th, and the lowest, 18° below | 
zero, at Stofiel on the 2d. The average precipitation was 1.15, or 0.11 
below normal; the greatest monthly amount was 5.99, at Lewers Ranch, 
and the least, 0.22, at Wadsworth. 

New England.—The temperature during March was considerably be- 
low normal throughout New England. The greatest departure from 
the average was —4.4° at Keene, N. H., while at Fairfield, Me., it was 
only 1.5° below the usual March conditions. The highest temperatures, 
with searcely an exception, occurred on the 26th and 3ist; the maxi- 
mum reported was 66° at Chestnut Hill on the 26th. The minimum 
at most stations was recorded on the Mth, when an area of high 
barometer was central just west of us; the chief minimum was —20° at 
Berlin Mills, N. H. 

March, like its immediate predecessor, was very stormy, and conse- 
quently the precipitation was excessive in all parts of New England. 
The heavy rain which commenced on the last day of February, caused, 
with the melting snows, dangerous floods which were accompanied by 
great financial loss in many places. At Lawrence the Merrimac River 
attained the highest point on record since the Essex Company’s dam 
has been in existence, and many other places report all previous river 
records broken. 

New Jersey.—The mean temperature was 34.0°, or 2.8° below normal; 
the highest was 70°, at Beverly on the 28th, and the lowest, 8° below 
zero, at River Vale on the 13th. The average precipitation was 5.34, 
or 1.56 above normal; the greatest monthly amount was 7.58, at River 
Vale, and the least, 3.14, at Cape May City. 

New Mexico.—The mean temperature was about normal; the highest 
was 90°, at Eddy on the 26th, and the lowest, 2° below zero, at Hot 
Sulphur Springs on the 7th, and at Labelle on the 8th. The precipita- 
tion averaged slightly below normal, and was very unevenly distrib- 
uted; the greatest monthly amount was 2.20 at Chama, while no rain 
fell at Bernalillo, Eddy, Engle, Galisteo, Lascruces, and Los Lunas. 

North Carolina.—The mean temperature was 47.2°, or 0.9° below nor- 
mal; the highest was 85°, at Sloan on the 30th, and at Lumberton on 
the 3lst, and the lowest, 8°, at Jefferson and Linville on the 14th. The 
average precipitation was 2:59, or 1.95 below normal; the greatest 
monthly amount was 5.08, at Jefferson, and the least, 1.50, at Monroe. 

North Dakota,—The mean temperature was 15.7°, or 8.9° below nor- 
mal; the highest was 70°, at Fort Yates on the 25th, and the lowest, 35° 
below zero, at Woodbridge on the 12th, and at Gallatin on the 13th. 
The average precipitation was 1.18, or 0.47 above normal; the greatest 
monthly amount was 3.27, at Ashley, and the least, “‘trace,”’ at Fort Yates. 

Ohio.—The mean temperature was 32.4°, or 3.6° below normal; the 
highest was 73°, at Cherryfork on the 30th, and the lowest, 7° below 
zero, at Greenhill on the 13th. The average precipitation was 3.34, 
or 0.61 below normal; the greatest monthly amount was 5.36, at Hang- 
ing Rock, and the least, 1.38, at Oberlin. The average depth of snow- 
fall was 14.8. : 

Oregon.—The mean temperature was 43.8°, or 0.3° above normal, the 
highest was 80°, at Langlois on the 10th, and the lowest, 13° below zero, 
at Joseph on the 2d. The average precipitation was 5.89, or 0.99 below 
normal; the greatest monthly amount was 8.99, at Glenora, and the least, 
0.32, at Umatilla. 

Oklahoma.—The mean temperature was 46.8°; the highest recorded 
was 90°, at Beaver on the 25th, and at Purcell on the 30th; the lowest 
was 9°, at Beaver onthe 3d. The average precipitation was 1.09; the 
greatest monthly amount, 2.45, occurred at Vinita, and the least, 0.10, 
at Mangum and Woodward. 

Pennsyloania.—The mean temperature was 30.6°, or 4.5° below nor- 
mal; the highest was 69°, at Carlisle and Lock Haven on the 30th, and 
the lowest, 18° below zero, at Dyberry on the 4th. The average pre- 
cipitation was 4.51, or 1.26 above normal; the greatest monthly amount 
was 7.98, at Blooming Grove, and the least, 1.77, at Altoona. 

South Carolina.—The mean temperature was 53.1°, or 0.9° below nor- 
mal; the highest was 93°, at Gillisonville on the 30th and 31st, and the 
lowest, 19°, at Greenville on the 2Ist. The average precipitation was 
2.12, ér 2.34 below normal; the greatest monthly amount was 4.19, at 
Allendale, and the least, “‘ trace,’”’ at Shaws Forks. 

South Dakota.—The mean temperature was 23.4°, or about 7.0° below 
normal; the highest was 86°, at Rosebud on the 24th, and the lowest, 
32° below zero, at Webster on the 13th. The average precipitation was 
1.83, or 0.89 above normal; the rr monthly amount was 8.79, at 
Ipswich, and the least, 0.19, at Cherry Creek. 


| 
i | The average precipitation was 2.03, or 0.59 less than normal; the great- 
) est monthly amount was 8.70,at New Madrid, and the least, 0.57, at 
' Downing and Darksville. The average snowfall was 5.2 inches. 
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Tennessee.—The mean temperature was 45.0°, or 2.2° below normal; the 
highest was 84°, at Chattan and Newporton the 29th, and the lowest, 
14°, at Bristol on the 11th and 20th. The average precipitation was 6.33, 
or 1.256 above normal; the greatest monthly amount was 10.48, at Mc- 
Minnville, and the least, 3.31, at 

Texas.—The mean temperature was 1.4° below normal; the highest 
was 105°; at Fort Ringgold on the 30th, and the lowest, 12°, at Happy 
on the 12th. The average precipitation was 0.43 below normal; there 
was a general deficiency, except over the east coast district, where the 
excess ranged from 0.42 to about 5.00, with the greatest in the vicinity 
of Houston. The greatest monthly amount, 8.58, occurred at Houston, 
while there was no rain at Camp Eagle Pass, Fort Ringgold, Fort 
Stockton, Menardville, Midland, and Sierra Blanca. 

Utah.—The mean temperature was 38.0°; the highest was 88°, at 
Moab on the 25th, and the lowest, 7° below zero at Heber on the 5th, 
and at Soldier Summit onthe 3lst. The average precipitation was 0.99; 
the greatest monthly amount was 3.46, at Millville, and the least, 
“trace,’’ at Cisco and Giles. 

Virginia.—The mean temperature was 41.6°, which was somewhat 
below normal; the highest was 77°, at Bonair onthe 30th, and the low- 


est, 1° below zero, at Dale Enterprise on the 13th. The average ipi- 
tation was 4.44; in the Tidewater it was 1.47 below normal; in Middle 
Virginia, slightly above, and in the Great Valley, 2.09 above normal. 
The greatest monthly amount was 12.73, at Bigstone Gap, and the least, 
1.38, at Cape Henry. 

Washington.—The mean temperature was 40.1°, or 0.9° below nor- 
mal; the highest was 77°, at Kennewick on the 18th, and the lowest, 
8° below zero, at Colfax onthe4th. The average precipitation was 2.73, 
or 0.78 below normal; the greatest monthly amount was 9.96, at Cascade 
Tunnel, and the least, 0.11, at Moxee. 

West Virginia.—The mean temperature was 35.7°, or about 5.0° below 
normal; the highest was 76°, at Beverly on the 28th, and the lowest, 
10° below zero, at Bloomery on the 13th. The average precipitation 
was 4.45, or about 1.25 above normal; the greatest monthly amount 
was 8.40, at Elkhorn, and the least, 1.76, at peg 

Wisconsin.—The mean temperature was 23.6°, or 5.9° below normal; 
the highest was 66°, at Prairie du Chien onthe 30th, and the lowest, 21° 
below zero, at Hayward on the 13th. The average precipitation was 
1.33, or 1.17 below normal; the greatest monthly amount was 3.40, at 
Spooner, and the least, 0.30, at Stevens Point. 


SPECIAL CONTRIBUTIONS. 


RECENT PUBLICATIONS ON METEOROLOGY. 
By Dr. J. H. McCarry, Librarian Weather Bureau. 


In response to the requests from several correspondents, the 
Chief of the Weather Bureau has directed that there be pub- 
lished regularly in this Review a list of recent publications 
bearing on meteorology and such other subjects as come within 
the field of study of the officials of the Weather Bureau. In 
this list of authors and titles the works that have been re- 
ceived by the Library of the Weather Bureau will take prece- 
dence, but other works whose titles are known will also be 
mentioned, although they have not yet been received, in order 
that the correspondents of the Weather Bureau may thus re- 
ceive early notice of the publication of works in which they 
are interested. It is to be understood, however, that those 
who wish to consult the works on meteorology received by 
the Weather Bureau must do so in its own Library, where 
every convenience for study is afforded, as, in fact, is also 
the case in all the other scientific libraries in Washington. 


um.—Observatoire de Belgique. Annuaire, 1896. 553 pp. 32mo. 


ruxelles. 1896. 
Blue Hill Meteorological Observatory.— Observations made in the 
Under the direction of A. Lawrence Rotch. With an ap- 


year 1894. 
pendiz containing anemometer comparisons. (Extr.) Annals Harvard 
College Observatory. Cambridge. 1895. Vol. XL. 93 pp. 3 pl. 

Blue Hill Meteorological Observatory.—S. P. Ferguson. Anemome- 
ter comparisons at the Blue Hill so Observatory. (Annals 
Astr. Obs’y, Harvard College. Vol. XL. PartIV. Pages 265-299. 
Spl. 4to. Cambridge. 1896. 

Canada.—The Canadian Institute. Transactions. Vol. IV, No. 8. 
Pt. 2. 368 pp. 8vo. Toronto. 1895. 

Davis Boyle. Archeological Report, 1894-5. 8vo. Toronto. 
1896. 

China.—Zi-ka-wei. Observatoire Magnetique et Meteorologique. Bu/- 
letin mensuel. Annee1894. Troisieme trimestre. 4to. Pages 109-162. 
Quatrieme trimestre. 4to. Pages 163-230. Chang-Hai. 18%. 

China.—Hong Kong Observatory. The China Coast. Met. Register. 
Fol. Hong Kong. 1895. 

France.—Commission Internationale des poids et mesures. Proces 
verbauz. 182pp. 8vo. Paris. 1894. 

Hamburg.—Deutsche Seewarte. Deutsches Meteorologisches Jar- 
buch fiir 1893. Ergebnisse der Meteorologischen Beobachtungen an 10 
stationen II Ordnug und an 45 Signalstellen sowie stundliche Aufzeich- 
nungenen 2 Normal-Beobachtungsstationen. XVI. Fol. 
Hamburg. 1894. Jahrgang XVII. Fol. Hamburg. 1895. 

Hamburg.—<Staats Medicinish Statistik, 1893. 70 pp. 8 Taf. 1894. 98 
pp. 11 Taf. Hamburg. 1895. 

Hamberg, H. B.—Ofversikt af Sveriges Klimat. 12mo. Upsala. 1895. 
82 pp. 

Habana.—Real Colegiode Belen. B. Viiies,S.J. Investigaciones en los 
huracanos de los Antilles. 79 pp. Habana. 1895 

Hettner, Zeitschrift. Erster Jahrgang. 712 
pp. 8vo. Leipzig. 1895. 


Indian Meteorological Memoirs.—Vol. VII. Meteorological observa- 
tions recorded at the Trevandrum Observatory during the years 1853 to 
1864, under the superintendence of the late J. Allen Braun. Edited b 
J. Eliot, Meteorological Reporter. Part III. Vapor Tension. Fol. 
Simla. 1895, 

Lick Observatory.—Contributions from Lick Observatory No.5. Me- 
teors and sunsets observed by the astronomers of Lick Observatory in 1893, 
18%, and 1895. 8yvo. Sacramento. 1895. 86 pp. 17 pl. 

London.— Meteorological Office. Daily Weather Reports, 1st January 
to 30th June, 1895. 4to. London. 1895. 

London.— Meteorological office. Hourly means of the readings obtained 
Srom the self-recording instruments at the five observatories under the 
Meteorological Council, 1891. Official No.113. 4to. London. 1895. 
140 (50) pp. 9 pl. 

London.—Meteorological office. Meteorological observations at stations of 
the second order for the year 1891. eae giving results for cer- 
tain stations for the 15 years, 1876-1890.) fficial No. 117. 4to. 
London. 1895. 195 pp. 1 map. 

London.—British Association advancement of science, 1895. Report of 
the sixty-fifth meeting at Ipswich, September, 1895. 884 pp. With list 
of officers, members. Pages 1-118. 8vo. London. 1895. 

London. — Royal Meteorological Society. The meteorological record. 
Monthly results of observations made at the stations of the society, 
with remarks on the weather for the quarter ending September 
30, 1895. London. 1895. 

a, James.—Aeronautical Annual, 1895. 158 pp. 16 pls. Boston. 
1896. 

Michigan.—State Board of Health. Twenty-first annual report. 444 
pp. 8vo. Lansing. 1895. 

Michigan.—Board of Water Commissioners. Report, 1894. 150 pp.; 
1895, 195 pp. 8vo. Detroit. 1895. 

Mississippi River Commission.—Hydrographs. From above Cairo 
to Fort Jackson. 3 charts. St. Louis. 1895. 

Missouri State Board of Agriculture.— Twenty-seventh annual re- 
port, 1894. 8vo. Jefferson City. 1895. 

Mexico.— Boletin de meteorologia hygiene y estadistica medica de Tampico 
._ Estado de Tamaulipas. Febrero, 1896. 10 pp. 

New South Wales.—H. C. Russell. Icebergs in the Southern Ocean. 
(Paper read before the Royal Society of New South Wales). 31 
pp. lpl, No. XII. 8vo. Sydney. 1895. 

New South Wales.—H.C. Russell. Map showing the average monthly 
rainfall in New South Wales. 3pp. 1pl. 8vo. Sydney. 1895. 
New South Wales.—H. C. Russell. The meteor of June 27, 1894. 3 

pp. 8vo. Sydney. 1895. 

New South Wales.—H. C. Russell. Results of rain, river, and evapora- 
tion observations made in New South Wales in 1894. 193 pp. 4 maps. 
8vo. Sydney. 1895. ‘ 

Norway.—Norwegischen Meteorologische Instutut, Jahrbuch, 1893. 
109 pp. 4to. Christiania. 1895. 

Prussia.—K. Preuss. Met. Institut. Bericht des International Mete- 
orologischen Comites und der Internationalen Commission fiir 
Wolken forschung. Versammlung zu Upsala, 1894. 8vo. Berlin. 
1895. 45 pp. 

Saxony.—K. Sachs. Met. Institut. Wetterbericht des Konigl. Sachsischen 
Meteorologischen Institutsin Chemnitz. 267 pp. 8 vo. Chemnitz. 1894. 
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Saxony.—K. Sachs. Met. Institut. Das Klima des Konigreiches Sachsen. 
Heft III. 4to. Chemnitz. 1895. 65 pp. 


South Australia.—Adelaide Observatory. Meteorological observations 
made at the Adelaide Observatory and other places in South Australia 
and the northern territory during the year 1883, 277 pp. in 1888, in 3 
sections, 136 pp.; 1893, 4 sections, 170 pp. Adelaide. 1896. 

Switzerland.—Annalen der Central-Anstalt, 1893. Der Schweizeris- 
chen met. beobachtungen. Zurich. 1895. 


United States Hydrographic Office.—<Suailing directions on Lake 
Michigan, Green Bay, and Straits of Mackinaw. No. 108. Part II. 
~ pp. 8vo. Lake Huron and Detroit River. Part III. 109 pp. 

vo. 

United States Hydrographic Office.— Sailing directions for the Gulf 
Coast of the United States, Caribbean Sea and Gulf of Mexico. Supple- 
ment No.2. 71 pp. 8vo. 1891. 

Wisconsin University.— Annual Report of the Agricultural Experiment 
Station. Vol. XII. 349 pp. 8vo. Madison. 1895. 


THE TORNADO OF MAY 27 AT ST. LOUIS, MO. 
By H. C. FrankenFiecp, Local Forecast Official. (Seventy-fifth meridian time has 
been used throughout this report.) 

The tornado which passed through St. Louis late in the 
afternoon of May 27 was the culmination of a protracted 
period of abnormally high temperatures, intensified during 
the latter portion of the time by unusually high humidity. 
From April 9 to May 27, both inclusive, a period of forty- 
nine consecutive days, the mean temperature at St. Louis 
varied from 2° to 21° above the normal. The mean tempera- 
ture for the month of April was 8° above the normal, and 4° 
higher than any previous record in the history of the Weather 
Bureau station in St. Louis. The mean temperature for the 


-month of May was 7° above the normal, and 1.5° higher than 


any previous record. 

The relative humidity was almost exactly normal during 
April, while during May it was 74 per cent, or 8 per cent 
more than the normal amount. From May 14 to May 27 it 
was continuously high at 8 a. m., the average for the period 
of fourteen days being 88 per cent, or 14 per cent more than 
the normal amount for that time of the day. 

Again, with the exception of three days, the barometric 
pressure throughout the West for the seven weeks previous 
to May 27 had been below the normal, with relatively higher 
pressure in the East and Southeast. Before one depression 
would disappear in the West another would be seen waiting 
to take its place. This constant succession of low areas 
caused the winds to blow persistently from a southerly direc- 
tion, carrying with them heat and moisture. During April 
southerly winds prevailed at St. Louis during 69 per cent 
of the time, and during May during 78 per cent of the time. 
The bricks and stones in the buildings and streets thus be- 
came an enormous storehouse of heat, free radiation at night 
being prevented by smoke and dust. 

At 8 a. m., May 27, the weather map showed the pressure 
to be low throughout the West, except in the extreme north- 
west, with the center of depression covering Kansas and Ne- 
braska, the inner isobar being drawn for 29.70 inches. The 
State of Missouri was, therefore, in the southeast quadrant of 
the low area. Clear weather, with southerly winds, prevailed 
through Kansas, Oklahoma, Missouri, and Arkansas, with 
temperatures ranging from 66° to 78°. The relative humid- 
ities were abnormally high, particularly so in Missouri, that 
at St. Louis being 94 per cent. From Kansas and Nebraska 
eastward the isotherms of 60° and 70° crossed the isobars at 
right angles. The position of the State of Missouri in the 
southeast quadrant of the storm area, combined with the 
isothermal conditions above mentioned, the high humidity, 
and the high temperatures, indicated the occurrence of severe 
local storms within a short time. At St. Louis at 8 a. m. the 
pressure was 29.92 inches, the temperature 70°, and the rela- 
tive humidity 94 per cent. The winds were blowing from the 
south, with a velocity of 8 miles per hour, and the sky was 
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about one-third covered with cumulo-stratus clouds, with 
some traces of cirro-stratus, both moving from the southwest. 
By noon the barometer had fallen .05 inch, to 29.87, and the 
temperature had risen to 80°. The winds remained mostly 
in the south, with a slightly increased velocity, reaching 12 
miles at noon. The abnormally high humidity continued, 
and the sky became hidden by a uniform covering of alto- 
stratus clouds, through which the sun shone lazily, not enough 
to glare uncomfortably, but still sufficiently to cast a well- 
defined shadow. 

From noon until 1.45 p.m. the barometer remained sta- 
tionary and the winds shifted slightly to the southwest, aver- 
aging from 7 to 10 miles per hour. The temperature rose to 
86°, and the veil of alto-stratus clouds still hung over the 
city. By 2 p. m. the barometer had commenced to fall ra 
idly, and the winds had changed to southeast, with slowly 
increasing velocity. The fall in pressure was intermittent, 
but at the same time persistent, and by 6 p. m. the reading’ 
was 29.59 inches, a fall of 0.28 inch since noon, and a fall of 
0.09 inch during the twenty minutes immediately preceding. 
The winds continued from the southeast with gradually in- 
creasing velocity until 5.45 p. m., when they changed to east- 
northeast with a sudden increase in velocity, reaching 45 
miles per hour from 5.55 to 6 p. m. 

At 3.45 p.m. the temperature commenced to fall, and by 
6 p. m. had fallen 9°, to 77°. The clouds slowly increased in 
density, and at 3.35 p. m. the sin was obscured. The charac- 
ter of the clouds changed about this time to cumulus, but of 
a very peculiar formation. The whole sky was compactly 
covered with small cumuli of almost perfect hemispherical 
shape, but with the rounded portions underneath.* Their 
color was a dark gray with deep shadows on the sides farthest 
from the sun. By 4.30 p. m. these clouds had settled into a 
uniform covering of stratus, which commenced to assume a 
light green color in the extreme ‘northwest, spreading more 
toward the west and north. Thunder and lightning com- 
menced at 5.06 p. m., and rain in the form of large, scattered 
drops, at 5.43 p.m. At 6.04 p.m. there was a marked in- 
crease in the violence of the storm, although from 6 to 6.10 
p. m. the winds changed again to southeast, with decreased 
velocity of from 33 to 36 miles per hour. During this period 
the barometer rose 0.08 inch, to 29.67, and fell almost in- 
stantly 0.10 inch, to 29.57. It again rose 0.10 inch in less 


‘than five minutes, to 29.67. During the next fifteen minutes 


(to 6.30 p. m.), it fell 0.31 inch, to 29.36, and then instantly 
rose 0.40 inch, to 29.76. It then continued in a series of 
sharp oscillations of from 0.05 to 0.10 inch, until 10 p. m., 
when the oscillations became smaller, ceasing finally at mid-. 
night, when a steady rise commenced. ¢ 

The winds at 6.10 p. m. once more changed suddenly, this 
time 180° to the northwest, and with greatly increased veloc- 
ity, reaching 80 miles per hour from 6.15 to 6.20 p. m., with 
an extreme velocity of 120 miles per hour at 6.18 p.m. At 


*Mammato-cumulus. See in this connection the Review of March, 
1894. Mr. J. C. Widmeyer, observer, Weather Bureau, Oklahoma, 
Okla., has also noticed the same cloud formation on days when torna- 
does formed in the Territory. No special significance seems to attach 
to the phenomena, except that of a gradual descent or ee of the air. 
oh are added by Mr. Frankenfield, June 25, 1896. “I have just 
earned of the height of the barometer, within a reasonable degree of 
accuracy, in or very near the center of the track of the tornado at the 
time it moved through Lafayette Park. It was in this park that the 
storm was at its height. An aneroid barometer, with a metrical scale, 
was brought to me to be reset, and I was informed that it was the prop- 
erty of the widow of the late Richard Klemm, ex-Park Commissioner of 
this city. The family live on Missouri Avenue, immediately fronting 
the park, and ason of Mr. Klemm read the barometer as the storm 
struck their place. He called the attention of his mother to the remark- 
ably low reading, 680 mm., or 26.78 inches. Allowing for difference in 
elevation and reduction to sea level, this would indicate a reduced 
veamany 2 27.30 inches, or 2.05 inches lower than observed at this 
office.’’—Eb. 
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6.20 p. m. the direction once more changed, this time to the 
northeast, with a decided decrease in velocity, falling to 7 
miles per hour at 6.55 p.m. After that time it again gradu- 
ally increased to 36 miles per hour, at 7.23 p. m., when the 
second heavy fall of rain commenced. At 7.32 p. m. there 
was another sudden decrease to between 12 and 15 miles per 
hour, after which time it remained comparatively steady, 
with a generally easterly direction. 

The thermograph was blown over in the shelter a few 
minutes after 6 p. m., reading 71° at the time. The tempera- 
ture variations, however, were not marked, a minimum of 
only 65° being reached at 8 p.m. Heavy rain commenced 
at 6.04 p. m., continuing until 7.05 p. m., when a still heavier 
fall commenced, ending finally at 10.05 p.m. The heaviest 
falls of rain were as follows: Five minutes (from 7.25 to 
7.30 p. m.), 0.55 inch; ten minutes (from 7.23 to 7.33 p. m.), 
0.66 inch; one hour (from 6.04 to 7.04 p. m.), 1.33 inches. 

The general direction of the storm through the city was 
from west to east [about seven blocks south of the Weather 
Bureau station], turning slightly to the north of east as it 
reached the river, and continuing in that direction through 
East St. Louis into Illinois. The electrical display during 
the storm was of exceeding brilliancy. It was first observed 
in the form of sheet lightning in the northwest at 5 p. m. 
This continued with short intermissions until 5.45 p. m., 
when it became almost continuous, and extended more into 
the west and north. Little or none was observed directly in 
the south. At 6p. m. the whole west and northwest sky was 
in a continuous blaze of light, and the reflection could be 

n beyond the clouds extending far into the southern sky. 
Intensely vivid flashes of forked lightning were frequent, 
being outlined in green, blue, purple, and bright yellow colors 
against the dull yellow background of the never-ceasing sheet 
lightning. A peculiar electrical phenomenon was observed at 
6.15 p.m. A sharp line of bright, yellow lightning was seen 
almost directly in the west at an altitude of about 25°, ex- 
tending thence 5° toward the zenith, which, instead of dis- 
appearing as suddenly as it had appeared, moved about 5° 
toward the south, remaining visible about one second, and 
maintaining its perpendicular position. 

The display of lightning lasted as long as did the heavy 
rain, but occasional flashes continued to be seen after 10 p.m. 
The thunder ceased at 9.50 p.m. The green cloud remained 
in the northwest almost to the end of the storm, but while 
the violence was greatest large black masses of fracto-cumuli 
with exceedingly ragged edges, moved from the south, west, 
and north, crossing each other with great rapidity in the 
west at an altitude varying from 30° to 70°. No evidences 
of the tornado funnel cloud were observed, although they 
were carefully looked for, and thorough inquiry and investi- 
gation have failed to produce any. 

Grand and magnificent as was the spectacle as witnessed 
from the Weather Bureau station, it fades into comparative 
insignificance when contrasted with the wonderful and terri- 
ble transformation which was in progress at the same time 
nearly a mile farther south. Here, in the darkness, was 
w the fiercest conflict; scenes appalling in their terror 
and awfulness were witnessed—a sickening tragedy was en- 
acted, and all the tremendous forces of nature were appar- 
ently convulsed in a horrible, mighty, and invincible deter- 
mination to overthrow and to destroy. 

The storm entered St. Louis from the west between the 
Missouri Pacific Railroad tracks on the north and one or two 
blocks south of the poorhouse on the south, a width of about 
1} miles. The time, as nearly ascan be estimated from the 
various reports received, and from comparison with the data 
at the Weather Bureau Office, was 6.10 p. m. 

The path through the city was almost exactly in a due 
easterly direction, reaching the Mississippi River, about 6 


miles distant, at 6.20 p. m., showing a progressive velocity of 
about 36 miles per hour. 

The width of the storm track remained generally the same 
as it moved eastward until 2d Carondelet avenue was reached, 
when it narrowed to somewhat less than one mile, and 
thereafter coritinued within this limit. When the high 
ground at Grand avenue and Compton Hill Reservoir was 
reached the storm apparently lifted so that the district north 
to Caroline street, and east to California avenue was touched 
but lightly, — along Lafayette avenue, which was dam- 
aged considerably as far west as Compton avenue. This 
Compton Hill district is about 25 feet higher than the sur- 
rounding neighborhood. 

The district immediately to the south of the reservoir did 
not escape, and Russell avenue between the reservoir and 
California avenue was particularly unfortunate. 

There was no evidence of the inward spiral rotary motion 
of the winds west of California avenue, but in the district 
east of this avenue, south to Geyer avenue and north to La- 
fayette avenue, the position of the debris indicated the pres- 
ence of the whirling motion, and from this section eastward 
the greatest destruction was wrought,* the width of the path 
traversed by the whirl remaining the same. 

The storm attained its maximum severity in Lafayette 
Park and the district immediately surrounding. The park is 
about two blocks square, and was thickly covered with trees, 
mostly of mature growth. Every tree, except perhaps a 
dozen small and very pliable ones, was either ‘twisted or 
broken off, and in some cases uprooted. The bark was also 


stripped off of many. The debris lay in every direction, © 


showing that the center of the whirl must have passed 
directly through the park. At the City Hospital, a short dis- 
tance east of the park, the lower edge of the whirl evidently 
passed through the northwest half of the grounds where 
there was nothing but a complete and confused mass of 
wreckage to be found; while in the southeast half the inner 
walls were blown out toward the north, and almost all of the 
outer walls remained standing. 

Evidences of gyratory motion become less marked after 
leaving the hospital, but they are still more or less apparent 
as the storm moved eastward across the river into East St. 
Louis, the debris on the north side lying generally toward 
the south, and that on the south side toward the north. 

During the progress of the storm across the city, many who 
were directly within its limits heard a rumbling noise similar 
to that made by a long train of cars while passing through a 
tunnel. No unusual noises, however, were heard at the 
Weather Bureau station. A very noticeable characteristic of 
this storm was the comparatively uniform height of its lower 
edge above the open. the distance being about 30 feet, rarely 
more or less. In a great majority of the houses which were 
struck the damage was above the first floor, except in the 
cases of collapse in the center of the track, and of crushing 
of lower floors by the weight of debris falling from above. 
Hundreds of walls were blown out above the first floors, while 
the lower walls remained practically intact. In Lafayette 
Park nearly all of the trees were broken or twisted off at an 
elevation of about 30 feet. Numerous other evidences of this 
uniform height were also observed. 

The evidence of unusual heat which often accompanies 
tornadoes was observed at only one place, Lafayette Park. 
Here many of the branches and twigs bore signs of having 
been seared, as if by a hot iron. [Also noted in the Sher- 
man, Tex., tornado.—Ep. | 

* This is in accordance with theory. The progressive motion of the 
eneral storm was a little south of east with a considerable velocity. 

his motion combined with the gyratory velocity of the winds on the 
southeastern side of the whirl would produce a much greater resultant 


velocity than on the left-hand side where the general drift of the storm 
and the gyratory motions were more or less in contrary directions.—Eb. 
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Much damage appears to have been caused by great differ- 
ences in the atmospheric pressure within very limited areas, 
creating, as it were, numberless small secondary whirls. For 
instance, single stones and bricks were taken out of walls. 
A wagon loaded with lumber and having two horses attached 
was standing near the river; the wagon was not even over- 
turned, while the horses were carried away. In numerous 
instances the walls of a house would be blown outward, while 
its neighbor escaped practically untouched. Of course, in 
cases of this latter description, due allowances must be made 
for differences in construction, but in many instances this 
factor would be of minor importance. Ancther point noticed 
was that in the storm track, whenever an opportunity was 
afforded to more or less equalize the pressure between the 
insides and outsides of structures, the damage was propor- 
tionately less than where there was no such opportunity. 
This was remarked in some houses where the windows had 
been left open, and also in others roofed with slate or shin- 
gles when compared with those roofed with tin. A patch of 
slate or shingles would be torn away, allowing the air to 
escape from within, and the remainder of the roof would 
escape injury. Not so, however, with tin roofs; being of one 
piece and more securely fastened, they were entirely taken 
away. 

It was noted also by comparison with the data at other 

ints that the storm increased in intensity as it entered St. 

uis, and again decreased after it left East St. Louis. The 
immense increase of surplus heat which had been stored in 
the walls and streets of the city during the seven weeks pre- 
vious, combined with that liberated by the heavy rainfall, 


may have contributed to this. As the storm left the city. 


for the open country, its supply of fuel was greatly decreased, 
resulting in a corresponding loss of energy. 

Regarding the actual intensity of the storm, there has been 
much difference of opinion, particularly among architects, 
civil engineers, and others whose opinions are of value. Many 
insist that no structure in the city could have withstood the 
full force of the tornado, and point to the disaster at Lafay- 
ette Park and the St. Louis bridge as confirmations of their 
theory. The evidence afforded by the park is probably satis- 
factory proof, but not so that afforded by the St. Louis bridge. 
Here some of the heavy masonry on the south side of the 
East St. Louis approach was. torn away, but it is extremely 
difficult to believe that it was done by direct application of 
air pressure. Competent and experienced engineers have as- 
sured me that the masonry on this bridge, supported as it 
was above and below, could withstand a pressure of at least 
2,000 pounds to the square foot. The pressure per square foot 
on an absolute vacuum at sea level is only about 2,100 pounds, 
and it is not reasonable to suppose that even in the very center 
of the tornado whirl did anything approaching a perfect 
vacuum exist. Consequently pressure alone, or even pressure 
combined with a twisting motion, could not have produced the 
damage to the bridge. Probably the correct solution of the 
matter is that the vy phe were first torn out and then the 
columns of masonry were not sufficiently strong 
to withstand the pressure. Consequently they were blown 
down. If the supports had remained intact, there would 
have been no damage done to the columns. 

In other portions of the city the greater part of the dam- 
age was unquestionably due to comparatively weak construc- 
tion. In the vicinity of Lafayette Park, where most of the 
houses were well built, instances of total destruction were 
infrequent as compared with those in the districts farther 
east and in East St. Louis. 

Again, instances of heavy bodies, such as roofs, etc., being 
carried for a considerable distance (a frequent occurrence 
in tornadoes), were quite rare in this storm. In some in- 
stanees roofs were pushed over to one side, and in others they 


simply settled down on the debris or lower walls after the 
upper ones had fallen or been blown outward. I have heard 
of none that were carried away. Neither did I hear of any 
trees being moved more than a few feet. 

Probably the most remarkable evidence of the force of the 
storm was the following: ; 

On the long East St. Louis approach to the St. Louis bridge 
a white pine plank, 2 by 8 inches, was driven into the south 
side of a steel girder with such velocity that it punched a 
hole in the web and remained sticking in the girder. 

The tornadoes in St. Louis and East St. Louis were the iocal 
manifestations of a series of destructive storms which moved 
from the eastern a of Missouri through Illinois during 
the afternoon and evening of May 27. 

The first storms reported were in the southeast portion of 
Randolph County and the extreme northern portion of Boone 
County (see Chart VIII), about 125 miles west-northwest 
from St. Louis. 

After leaving Randolph County two tracks appear, one 
northeastward into Monroe County where it was lost, and 
the other eastward through Audrain County into the western 
portion of Pike County; then southeastward through Mont- 
gomery and Warren counties to the Missouri River, and 
thence generally eastward, the next reappearance being in St. 
Louis County and the extreme eastern portion of St. Charles 
County. Passing through St. Louis and across the river to 
East St. Louis, the track appears to have been easterly through 
St. Clair into Washington and Jefferson counties, with a milder 
spur northeastward into Fayette county. 

Following are brief accounts of the storms in the majority 
of the places in which they were most severe, the data having 
been obtained through the courtesy of the postmasters and 
others interested : 

Higbee, Randolph County, Mo.—The storm passed south of the town, 
about 3 p. m., moving toward the northeast. A funnel cloud was seen 
and heavy rain fell, with some scattered hailstones of large size. The 
storm was accompanied by heavy thunder, some li wry and a roar- 
ing noise. A whirling motion was observed, and debris lay in every 
direction. The width of the path of greatest destruction was about 200 
feet. A peculiar brightness was seen in the cloud and two clouds were 
seen to come together in the west. 

Clark, Randolph County, Mo.—The storm passed to the northwest of 
the town about 3 p. m., moving northeast by east. A funnel cloud was 
seen and heavy rain fell, with considerable hail, some of the stones be- 
ing an inch in diameter. The storm was accompanied by continued 
rolling thunder, but with little lightning, and a roaring noise was heard. 
A whirling motion from left to right was observed. The width of the 
path of greatest destruction was from 50 to 100 yards and its length 
about 6 miles. A slight glow was seen in the cloud, and two clouds 
were seen to come together in the west. 

Renick, Randolph County, Mo.—The storm moved in a northeasterly 
direction about 14 miles south of the town at about4 p.m. A funnel 
cloud was seen and heavy rain fell, with some large hailstones also. 
There was considerable lightning, but weey ie thunder, and a roar- 
ing noise was heard. There was alsoa whirling motion from left to 
right. The length of the path of greatest destruction was 4 or 5 miles. 
The clouds had a greenish appearance, and two were seen to come to- 
gether in the west. 

Sturgeon, Boone County, Mo.—The storm passed about 44 miles north 
of the town about 4 p. m., moving from the northwest toward the south- 
east. A funnel cloud was seen, and heavy rain, with some light hail, 
fell after the storm. There was heavy thunder, with vivid lightning, 
and a roaring noise was heard. A whirling motion from left to right 
was observed, and the debris fell some to the east and some to the 
west. The width of the path of greatest destruction was about 200.feet, 
and its length about 3 miles. A peculiar glow of brightness was seen 
about the clouds, and two were seen to come together in the west. 

Mexico, Audrain County, Mo.—The storm moved ig xd the north- 
east, passing about 5 miles north of the town about @p.mn. A funnel 
cloud was seen, and there was heavy rain, most abundant after the 
storm. There was also hail, with stones of irregular shape, some of 
them weighing 7 or 8 ounces. A roaring noise was heard, and a whirl- 
ing motion from left to right was observed. The debris all fell toward 
the northeast. The width of the path of greatest destruction was one- 
fourth of a mile. 

Vandalia, Audrain County, Mo.—The storm passed on the west side 
of the town about 3.35 p. m., moving from the northwest toward the 
southeast, No funnel cloud was seen, and there was very heavy rain, 
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most abundant after the storm. There was very little hail and not 
much thunder. A roaring noise was heard, and there was an apparent 
whirling motion from left to right. The width of the — of greatest 
destruction was about 100 yards, and its length 1 mile. Two clouds 


were observed to come together in the west. 


Curryville, Pike County, Mo.—The storm moved over the town from 
the northwest toward the southeast at about 3.50 p. m. No funnel 
cloud was seen, but, as it was very dark during the high wind, it might 
have escaped observation. Six inches of rain fell. It was very heavy 
during the high wind, and for thirty minutes after. There was little 
or no hail. There were but few peals of thunder, but they were ter- 
rific, and were so low that they seemed to be onthe ground. A roaring 
noise was also heard. On the north side of the track the debris fell 
toward the northeast (?), and on the south side toward the south west (7). 
In the center it lay in every direction. The width of the path of 
greatest destruction was about 1} mile, and its length about § miles, 
very heavy for 4 miles and lighter over the remaining 4. The clouds 
were very dark and low and appeared to be going in every direction. 
Two came together in the west. 


High Hill, Montgomery County, Mo.—The storm passed north of the 
town about 5 p. m., moving toward the southeast. It was impossible 
on account of the darkness, to observe whether there was a funne 
cloud or not. Heavy rain fell, but no hail. The thunder was terrific, 
and vivid lightning was seen in the west. A weouns, noise was also 
heard. The debris fell in every direction. The length of the path of 
greatest destruction was 6 or7 miles. The clouds were black and green, 
and came from all directions. 


Washington, Franklin County, Mo.—The storm passed near and through 
the southeast portion of the town about 5.40 p. m., moving from the 
southwest toward the northeast. A funnel cloud was seen. The rain- 
fall was light before the storm and heavy after. Some hail the size of 
marbles fell. There was considerable lightning and thunder, and a 
roar was heard. A whirling motion from left to right was observed. 
The debris on the north side of the track fell toward the southeast; 
that on the south side toward the northeast, and that in the center due 
east. The width of the pe of greatest destruction was three-eighths 
of a mile, and its length at least 15 miles. The clouds had a blue, 
sandy appearance, and they parted west of the town, one going north 
and the other south. The latter caused the most damage. 


Chamois, Osage County, Mo.—The storm passed southeast of the town 
about 6.15 p. m., moving toward the northeast. A funnel cloud was 
seen, and there was heavy rain and hail, the hailstones being as large 
as hens’ eggs. There was some thunder but not very heavy, and a roar- 
ing noise was heard. The debris fell toward the northeast on all sides 
of the track. The width of the path of greatest destruction was 150 
Ay and its length 5 miles. Two clouds were seen to come together 
in the west. 


Clayton St. Louis County, Mo.—The storm passed over the town at 6 
p. m., moving toward the southeast. Nofunnel cloud was seen. Heavy 
rain fell during the storm but no hail. There was no whirling motion 
observed, and debris in the center of the storm track lay toward the 
southeast. The width of the path of greatest destruction was 1 mile 
and its length 8 miles. A peculiar brightness was seen in the clouds, 
= two were observed coming together in the northwest about 5 miles 

istant. 


Mascoutah, St. Clair County, TU.—Two storms passed over the town 
at 6.45 p. m., one moving from the southeast, and the other from the 
northwest. No funnel cloud was seen, and heavy rain fell, being most 
abundant after the storm. Some hail but not heavy, also fell 6 hours 
after. There was a little lightning, and a roaring noise was heard be- 
fore thestorm. No whirling motion was observed, but debris lay in all 
directions. The width of the ar of greatest destruction was nearly 1 
mile, and its length 14 miles. fore the storm a glow was seen inthe 
cl , and two came together just west of the city. 


Richview, Washington County, 1U.—The storm passed north of the town 
at 8 p. m., moving a little south of east. No funnel cloud was seen, 
and rain fell most abundantly after the storm. Thunder and light- 
ning were terrific and almost confinuous. A roaring noise was heard, 
but no whirling motion was observed. Debris lay in every direction 
buat mostly toward the east. The length of the path of greatest de- 
struction wasabout 5 miles. The cloud was first n above and yel- 
low aaerey and was quickly followed by a heavy black clond from the 
south west. 


Mount Vernon, Jefferson Co., IU.—The storm passed about 5 miles 
north of the town at 9 p. m., moving east-southeast. A funnel cloud 
was seen. The rain was very heavy, 2.85 inches, and heaviest during 
the storm. No hail wasseen. The thunder was very heavy, and the 
electrical display very brilliant. A roaring noise was heard, and a 
whirling motion observed, the debris lying in every direction. The 
width of the path of greatest destruction was from one-fourth to 1 mile. 
oo was no bright cloud, and no meeting of two clouds in the 
w 
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REMARKS BY THE ACTING EDITOR. 


The meteorological conditions attending the tornadoes of 
May 27, 1896, were charted and described in Storm Bulletin 
No. 4, 1896. Subsequent reports show that the area of what 
eon be termed thunderstorm conditions was of very consid- 
erable extent, embracing the whole of the States of Iowa and 
Missouri, the greater portion of Illinois, and extending east- © 
ward and southeastward into Kentucky, Tennessee, and West 
Virginia. The path of greatest destruction, or the region 
within which the tornado formation occurred, is shown on 
Chart VIII. It must not be conceived that a single tornado 
or even a number of tornadoes, passed over the area inclosed 
between the heavy lines on Chart VIII, but rather that torna- 
dic action was developed successively at different points in 
the track of the general storm. The latter apparently be- 
longed to a class of summer thunderstorms which move 
broadside in a southeasterly direction through the States of 
the central Mississippi Valley, generally dying out at nightfall. 

At a number of places within the path of greatest vio- 
lence, severe thunderstorms only were experienced, but even 
these frequently cause destruction of life and property, es- 
pecially in cases of unfinished structures and buildings of 
weak construction. 

The St. Louis tornado, when compared with tornadoes that 
have occurred in other sections of the serena does not ap- 
pear to have been extraordinarily violent. e loss of life 
was relatively small, considering the very great opportunity 
that was presented. The Louisville tornado, with a path of 
only 300 yards in width, caused the destruction of 76 lives and 
a property loss of $2,500,000. 

It is only within the last few years that an opportunity of 
observing the effect of a tornado on one of the larger cities 
has been offered, and only quite recently that anything ap- 
proaching a complete record of the various meteorological 
elements during the passage of a tornado, has been secured. 
The records made by the automatic instruments at the St. 
Louis station are given on Chart IX, to which has been 
added a copy of the barograph trace at Little Rock, Ark., 
during the of a tornado over that city in October, 
1894. There have also been added barograph curves at 
Rochester, Albany, New York, and Philadelphia during the 
passage of what might be called thunderstorms and incipient 
tornado conditions during September 17, 1895. The New 
York observer remarks in this connection : 

Evidence of tornadic action was observed to the east of station be- 
tween 9.10 and 9.20 a.m. There was a bank of dark clouds in great 
confusion moving, apparently, from the south; distinct formation could 
ont ge SeRy observed on account of the dense fog that prevailed at 
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The agreement between the two pressure curves, Little 
Rock and St. Louis, is very striking, and tends to confirm the 
theory that there is a partial vacuum or core of greatly di- 
minished pressure at the center of the tornado vortex, caused 
by the centrifugal force of the gyrations. The marked oscil- 
lations of pressure after the passage of the tornado are also 
important as evidence of the greatly disturbed equilibrium 
of the atmosphere and the gradual return to normal condi- 
tions. 

The amount of pressure fall in the vortex is still unknown, 
and, from the nature of the case, will probably always re- 
main so. The Weather Bureau office in St. Louis, where the 
fall of pressure at the moment of the tornado’s passage was 
one-third of an inch, was probably three-quarters of a mile 
from the center of low pressure. The sudden removal of one- 
third of an inch of pressure, as measured by the mercurial 
barometer, corresponds roughly to a pressure of 22 pounds 
per square foot of surface. This must then be an approxi- 


' mation to the force exerted by the expansion of air of ordi- 


dary density confined within buildings in the neighborhood 
of the Weather Bureau office. The explosive force in the tor- 
nado’s path was of course vastly greater than on either side, 
but we have no means of measuring its intensity, unless we 
accept the reading of the aneroid referred to in Mr. Franken- 
field’s note of June 23. Further details as to the condition 
of the aneroid before and after the tornado will be obtained 
if ible, and published in a subsequent Review. 

t is regretted that a record of the direction of the wind at 
less intervals than five minutes can not be obtained. In read- 
ing the record of direction on Chart IX it should be remem- 
bered that the directions given are those that prevailed for an 
instant of time only at 5-minute intervals. Southeasterly 
winds prevailed from 2 to 5.40 p. m., there being not the 
slightest variation from that direction. These winds again 
reappeared at the surface after the tornado had passed, viz, 
from 6.55 to 7.15 p. m., and again from 9.25 to 10.05 p. 1m. 
Thereafter, until 1.30 a. m. of the 28th, the winds were south- 
erly or southwesterly. From 1.30a. m. until noon of the 28th, 
the winds were generally northwesterly, occasionally backing 
to westerly. It may be of interest to note that the south- 
easterly winds and the oscillations of the barometer ceased 
at the same time. The velocity record is quite similar to that 
of a thunderstorm or squall wind. In the Louisville tornado 
the maximum velocity was but 36 miles per hour, although 
the tornado path was less than 600 yards from the Weather 
Bureau office. The wind was also quite moderate on either 
side of the Sherman tornado. The fact that the greatest 
damage was done to upper stories, and that there seemed to 
be a limit below which the force of the tornado was not felt, 
was also noticed in the Louisville tornado. 

The ordinary funnel cloud seems not to have b2en fully de- 
veloped in either the St. Louis or Louisville tornado. In the 
Sherman, Tex., tornado of May 15, 1896, the tornado cloud 
was seen and accurately described by several persons. The 
following from an interview with Prof. A. Q. Nash, of the 


Sherman Institute (Globe Democrat, St. Louis, May 22 1896), 
is so clear and explicit as to the updraft and the whirling mo- 
tion that it is here reproduced : 


When the cloud passed in front of me it seemed to be going at the 
speed of a galloping horse. The speed was not so great but that almost 
any one running to the east or to the west could have got out of the 
way. The cloud swelled out above the — but the top of it was 
higher than the sides. It seemed to be churning up all that it touched 
and throwing out the fragments at the top. The shape and action was 
much like a geyser. At the same time, as it moved along, the mass had 
a rotary motion. It whirled round and round in a direction from right 
over to left, just the reverse of the movements of the hands of a watch. 

Only the outlines of the mass could be distinguished. It was impos- 
sible to see into it. Houses and other things went up as the cloud 
reached them, disappearing in the revolving interior. At the top and 
around the edges I could see things whirling and then falling as they 
got beyond the edges. The revolving velocity was so great it set the 
adjacent air in motion, and the lighter things, such as leaves and twigs 
and bits of pine and particles of mud, circled far outside of the clou 
and fell at considerable distances from the path of the cyclone: Inthe 
short time I stood there watching the cloud pass I was covered with 
mud and drenched with muddy water. As the cloud passed the rotary 
motion could be seen very plainly in the rear. 

The path of greatest destruction in the St. Louis tornado ex- 
tended from Randolph County, Mo., to Jefferson County, II1., 
a distance of about 200miles. After leaving St. Louis a score 
or more of towns and villages was passed over and 39 lives 
were lost before the fury of the storm abated. 

The scene of tornadic activity was transferred on the fol- 
lowing day to southern-central und southeastern Pennsylva- 
nia. The center of the general storm was over the lower 
Lakes, but it will be observed that the region of tornadoes 
maintained the same relative position to the storm center as 
on the previous day. The first appearance of a tornado on the 
28th was at Columbia, Pa., at 1.30 p. m. One person was 
killed and 20 injured by the wrecking of a large rolling mill. 
An eye witness of the storm, Mr. T. L. Urban, describes its 
approach as follows: 

* * * Approaching the window and looking to the northwest I 
beheld a black cloud, like a great monster about to leap into the river, 
when, like a flash, and to my surprise and horror, it lifted its colossal 
| form from the bosom of the water in a rotary form. Propelled by the 
_cyclone force it neared the shore; then began the most appalling sight 

it has been my province to witness. * * Spellbound I gazed at 
its approach whirling round and round with a roaring noise, water and 
mud in advance. It struck the shore, when the black cloud seemingly 
| shot upward, and beneath it I beheld the air filled with flying objects; 
_one huge black mass seemed coming directly towards me. * * In 
a whirlwind form it came directly towards me, when to my agreeable 
surprise on reaching the railroad it took a south, thence southeasterly, 
course and continued on, leaving in its wake desolation and destruction. 


After leaving Columbia the tornado appears to have spent 
its force, although severe winds and thunderstorms were ex- 
perienced to the northeastward as far as Easton. A second 
series of tornadoes swept through Montgomery and Bucks 
counties to the New Jersey line. Four le were killed and 

the property loss was quite large. A third series appears to 
| have pa through southern New Jersey, but no lives were 
lost and the damage was confined principally to the destruc- 


tion of fences, outbuildings, and barns. 


NOTE BY THE CHIEF. 


Certain interviews with Prof. H. A. Hazen, U. 8S. Weather 
Bureau, have recently appeared in the public press, in which 


. the planting of forests on the southwestern edge of cities and 


the discharge of dynamite bombs have been advocated as a 
protection against tornadoes. 

It should be clearly understood that the Weather Bureau— 
using that term as expressing the collective thought of its 
Chief and members of the scientific staff, Professor Hazen 
alone excepted—does not indorse the theories set forth in the 
interviews above referred to. The opinions expressed and the 
methods of executing them are Professor Hazen’s, and he 
alone is responsible for them. 

That there may be no misunderstanding in the matter, the 


following letter has been sent to the managing editors of the 
various journals that have commented upon the interviews 
above mentioned : 

“T have to inform you that these statements were not 
authorized by the Weather Bureau, and that the theories ad- 
vanced are not held by scientific men generally. The inter- 
view came from Professor Hazen as a private individual, and 
not in his capacity as an official of this Bureau. 

“From personal observation of the havoc wrought by 
several tornadoes, I am fully convinced that any attempt to 
destroy them by the means suggested will be a failure.” 


June 24, 1896. WILLIS L. MOORE. 


== 
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TORNADOES OF APRIL AND MAY, 1896. 
Prepared by A.J. Henry, Acting of Prof. L. Moore 


The tornadoes of May 15, 17, and 25, while not of extra- 
- ordinary severity, swept through prosperous sections of the 
country, and caused great loss of life and destruction of 
property. Following quickly upon these disasters came the 
news of a violent tornado that cut a path of destruction 
through the heart of one of our great cities—an event that. 
has made the month of May, 1896, historic. These violent 
- disturbances, coming so quickly one upon another, have served | 
to direct public attention afresh to the subject of tornadoes 
and their occurrence in certain sections of the country. 

The press accounts of destructive storms, upon which the 
public depends for its information, while generally accurate 
as to the main facts of the storm, are often misleading as to 
the details. These accounts suffer, moreover, from the fact 
that the first news of a disaster is often based upon insuf- 
ficient information, and almost always transmitted without 
verification. As a result, it has been found necessary to re- 
vise the press dispatches and to make careful inquiry of) 
some one in the neighborhood, generally the postmaster, as 
to the facts concerning each storm, in order that its destruc- 
tive effects, if any, may be truthfully recorded. It is desi- 
rable also to make a record of the number of violent storms 
that occur each year. This has been done during the last 
six years, during which time nearly 800 storms have been 
observed, an average of 129 per annum. The number of 
lives lost, on the average, each year is 243. These figures 
have no special significance, however, since the loss of life is 
so largely dependent upon the character of country passed 
over, whether thinly settled or populous. 

In view of the fact that several lists of losses of life b 
tornadoes, in which the total loss is more or less overstated, 
have appeared in the press, it is deemed advisable to publish 
the following report, based upon more definite information 
than was obtainable at the time the press dispatches were 


prepared. 

In a few cases the figures hereinafter given are not final, 
and in other cases there is some uncertainty as to the cor- 
rectnessof the reports. All such cases are being investigated. 
The number of deaths by lightning and drowning, the latter 
as @ consequence of the so-called cloud-bursts, are also given. 


TORNADOES, APRIL, 1896. 


11th.—The winds assumed the violence of a tornado in por-, 
tions of north Texas on the night of the 11th; one person 
was killed; property loss, small. 

12th.—A tornado occurred in the vicinity of Cale, Ind. T. 
A dwelling, a church, and a schoolhouse were destroyed; no 
lives lost. 

15th—A severe thunderstorm, at times approaching the 
violence of a tornado, passed through Faulk County, 8. Dak., 
in a northeasterly direction in the early morning of April 15; 
2 people were killed and 3 injured; property loss about 
five thousand dollars ($5,000). This storm was first observed 
at Burkmere, at 3 a. m. At Millard, 8 miles northeast of 
Burkmere, at 3.50 a. m., and at Cresbard, about 12 miles east- 
northeast of Millard, at 3a.m. It is probable that several 
thunderstorms developed simultaneously in this region. 

This storm occurred under rather exceptional conditions, 
so far as the location of the center of low pressure is con- 
cerned, the latter being southeast of Faulk County. A “high” 
was advancing from the northwest with general snow through- 
out Montana and North Dakota. The air temperature at the 
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time the storm occurred was probably not above 40° Fahren- 
heit, and snow was falling not more than 200 miles to the 
northwestward. 

20th.—A tornado occurred in Sandusky County, Ohio, near 
Fremont; 3 killed and about 20 injured. Northern Ohio 
and western Pennsylvania were visited by severe thunder- 
storms on the afternnoon of the 20th, but the tornadic forma- 
tion was observed only in two places, viz, near Fremont and at 


Vickery, both in Sandusky County. The loss in this county ~ 
‘alone was estimated at one hundred thousand dollars 


($100,000). The greatest destruction was in spots, the tor- 
nado lifting from the ground and descending again several 
miles distant. The following is an account of an eye witness 
of the storm: 


At 2 p. m. I was standing on my porch and viewed the whole thing;: 


saw it come for amile; itseemed about 10 feet high and 8 feet in diam- 
eter; = along the ground like a mammoth rock; smoke puffed at 
the top like an engine; when near Hendricks’ it seemed to rise up and 
the smoke came out below and it all began to whirl around, then ex- 
ploded and crashed into Hendricks’ barn and house and smashed them 
completely; boards and everything blown in all directions; the 
cyclonic formation then started on its journey eastward, widening out 
as it went, demolishing houses and barns, etc., in its path; I was but 
half a mile from the storm and saw it all. 

The path of destructive thunderstorms in Northern Ohio 
was from 15 to 20 miles wide, and extended across the entire 
State. 

24th.—A house was blown down and 3 people were killed 
during a severe thunderstorm at Salem, Va. 

25th—A destructive tornado struck the eastern edge of 
Cloud County, Kans., on the 25th instant, passing eastward 
into Clay County, through a thickly settled and prosperous 

rtion of the two counties; 8 people were killed and 20 
injured. The path of the storm was nearly a half mile wide 
and about 20 miles long. Houses, barns, granaries, and 
fences were demolished, and the fragments strewn broadcast 
over the path of the storm. Newspaper reports state that 
hail fell, in some cases, 74 inches in circumference, by actual 
measurement. Fifteen thousand dollars ($15,000) is a con- 
servative estimate of the loss to the buildings alone, 27 dwell- 
ings being totally destroyed and many more injured. 

26th.—A tornado passed through Barnes County, N. Dak., 
on the afternoon of the 26th; 1 person was injured; prop- 
erty loss was small. 

27th.—Two tornadoes occurred in Hanson and McCook 
counties, 8. Dak., on the evening of the 27th; 2 persons 
were injured; property loss of both tornadoes about fifteen 
thousand dollars ($15,000). 

28th.—The daily press reports of this date contained ac- 
counts of cyclones said to have occurred near Grinnell and 
Waterloo, Iowa, and Centralia, Mo. Subsequent investiga- 
tion proved that severe thunderstorms only occurred on this 


date. 

Recapitulation for April 
Number of persons injured. 46 


TORNADOES, MAY, 1896. 


Tornadoes occurred on ten days in the month, viz: 11th, 
12th, 15th, 17th, 19th, 20th, 24th, 25th, 27th, and 28th. The 
severe storms of the month, considered from the standpoint 
of loss of life and property, were those of the 15th in Gray- 
son and Denton counties, Tex.; 17th in Brown and Nemaha 
counties, Kans.; 24th and 25th in Dallas, Polk, and Jasper 
counties, Iowa; Oakland, Lapeer, and Macomb counties, 
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Mich.; 27th at St. Louis and other points in Missouri and by loss of life or destruction of property. Twenty-five lives 


Illinois, and on the 28th in eastern Pennsylvania. 
The record follows: 
11th—A tornado was observed in Rice County, Kans., but 


it was not of great violence and passed over only a small | 


rtion of the county; no one was killed, and the property 
ieee was quite small. On the same date a tornado was re- 
ported in Worthington, Minn. Thestorm was not severe and 
no lives were lost. The damage to buildings was about $2,000. 

12th.—Tornadoes of little violence occurred at widely sepa- 
rated points on the afternoon of this date. The most north- 
erly storm occurred in the vicinity of Elkhorn, Nebr. Little 
damage was done. Mr. Carl Johnson, a farmer, was caught 
in the vortex and carried about 150 yards from the point 
where the storm first struck him. He escaped serious injury. 
Later in the day a storm of wind passed over Lincoln, Nebr., 
injuring 4 persons and damaging property to the extent of 
$5,000 or $6,000. A tornado occurred 5 miles north of Ster- 
ling, Kans., injuring 3 persons and destroying a number of 
houses. On the same afternoon two tornadoes occurred in 
northern-central Texas, one in Dallas County, near Lawrence, 
the other in the northwestern part of Navarro County, near 
Mestens and Frost; there was no loss of life, and the prop- 
erty less did not exceed $3,000. 

15th.—A very destructive series of tornadoes occurred in 
Denton and Grayson counties, Tex., on the afternoon of this 
date; 61 people were killed at Sherman, and 150 injured; 
3 were killed at Gribble Springs, 2 at Justin, and 12 at Howe 
and vicinity. The property loss is variously estimated at from 
$150,000 to $200,000. 

On the same date 1 person was killed by a tornado at Mound- 
ridge, Kans., and 5 others were injured. 

16th.—Sherrard, Ll., was visited by a strong wind in the 
afternoon of this date. An unfinished church was blown 
down killing 1 man and injuring others. The damage to 
property aggregated $15,000. 

17th.—A tornado passed over the northwestern corner of 
Graves and Marshall counties, Ky., on this date, destroying the 
residence of Anderson Jones, at Elva, and killing the entire 
family of 5 persons. 

On the same date a series of very destructive tornadoes 
passed through the northeastern part of Kansas and south- 
eastern Nebraska, crossed the Missouri River near Rulo, Nebr., 
and disappeared in Missouri. The formation was first ob- 
served south of Barnes, Washington County, Kans., about 
4.30 p.m. Its motion was reported as being southeasterly to 
Irving in Marshall County, thence northeasterly to Frank- 
fort. At the last-named place, although 40 dwellings were 
either razed to the ground or badly damaged, no one was 
killed, the people having fled to caves and cellars on the ap- 
proach of the tornado. 

From Frankfort the tornado’s course was northeasterly, 
passing through the towns of Baileyville, Seneca, Oneida, 
Sabetha, and Reserve, Kans., and Falls City, Nebr. The 
storm’s course in Missouri does not seem to have been marked 
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were lost in Kansas and Nebraska, and 73 injured. It is esti- 
mated that the damage to property will not fall far short of 
$300,000. 

19th._—A very severe thunderstorm passed over Eldon, Mo. ; 
9 people were injured, and the loss to property was esti- 
mated at $40,000. On the same date a tornado passed through 
Rock County, Kans. The loss of property was about $3,000. 

20th.—Tornadoes were reported from three different sec- 
tions of Kansas, viz: the southern end of Lyon County, 
7 miles south of Emporia; at Maple Hill, about 15 miles 
north of Topeka, in Cowley County, and also in the eastern 
portion of Kay County, Cherokee Strip. No lives were lost and 
the property loss was small. 

24—25th.— Severe storms, in some places assuming the 
character of tornadoes, visited Iowa on the night of the 24th 
and the morning of the 25th, and northern Dlinois in the 
early morning of May 25, 1896. The greatest destruction was 
in Polk and Jasper counties, Iowa, and near Chicago, Lil. 
An independent series of tornadoes also occurred in Oakland, 
Macomb, and Lapeer counties, Mich; 19 people were killed 
in Iowa; 8 in Illinois, and 47 in Michigan. The number 
injured is unknown. The property loss in Iowa was about 
$75,000; in northern Illinois, about $15,000; near Chicago, 
about $80,000, and in Michigan, nearly $400,000. A tornado 
was observed west of Bangor, 8. Dak.,on the 25th. The 
property loss was small and no one was injured. 

26th.—A tornado occurred at Wickliffe, Ky. No one was 
hurt and the damage was not great. 

27th.—The St. Louis tornado and the violent storms in por- 
tions of Missouri and Illinois on this date form the subject 
of a separate article (see page 77). 

28th.—A series of tornadoes occurred throughout eastern 
Pennsylvania and in New Jersey on this date; 1 person 
was killed at Columbia, Pa., and 20 were injured; 4 were 
killed in Montgomery and Bucks counties, Pa., and 4 injured. 

Further details are awaited respecting tornadoes in Okla- 
homa and a few other points. 

Recapitulation for May (the storms of May 27 at St. Louis 
and a points in Missouri and Illinois being given sepa- 
rately): 


Number of persons injured... Unknown. 
Property loss (estimated) $888, 158 
Loss of life by the tornadoes of May 27 at St. Louis and at other 
points in Missouri and 506 
Losses of life by drowning during the month not directly charge- 
Losses of life by 65 
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By A. J. Henry, Chief of Division of Records and Meteorological Data. 


For text descriptive of these tables see p. 46. 
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Taste IT. of voluntary and eter ssopereting March, 1896. 
Temperature. Precipita- Temperature. Precipita- Precipita- 
(Fahrenheit.) tion. (Fahrenheit. tion. (Fabrenheit.) 
a 
| E 3 
| 
A be | Ine. | Ine. | ° | Ins. | Ine. California—Cont'd. o| Ins. | Ins. 
8 | 58.0) 6.32 | Showlow | 11.0 |] 79 | 28/52.2/ 6.86) 5.0 
8) 448) Slagmal 9 | 60.5 | 0.80 | Dunnigan 9/564) 280) 20 
357.3 5.80 Valiey 0.17 0.8 Durham *!............... 70 26 50.9) 2.34) 3.0 
Birmingham...........-- Texas ti 102 | 39 | 67.2 | 0.75 East Brother L. | 2.45 | 
Brewton...... 86 54.8 5.90, | Tueson et. 94 27 | 61.4; 0.27); T. | 0d 65, 44.9) 2.68 8.0 
Carroliton | & 8.7) (2.60 1.0 Walnut Ranch *ti. 2 530.6) 0.49) 4.0  Escondido............... 32 57.8 | 3.64) 
Citronellet 80, 59.2 5.08 30 59.5) 0.50 | 2.9 
Claibornet 3.37 Whipple Barrackst ... 78 2/ 43.2) 0.81 5.6 || Bvergreem 2.70 | 
53.5 6.11 T. 0.50 5.0 | Pallbrook*!............. 90 3254.8 3.44 
88) 34) 59.9 10.05 Arkansas Pordyoe Dam 14.05 108.0 
Decatur t | 4.81/ T. || Arkansas 6.65| 1.0 Fort Braggt ............ 76) | 52.8) 4.64) 
Demopolis 5.91 | Beebrancht............. | 47.4 | 7.45 | 6.0 || 5.27 
5.24 Blanchard Springs t..... 81; 2/539) 4.42 | Fort Tejom 0.40 
Eufaula | 4.27 |) Camden GF 5.19| T. | Georgetownt............ 71 22 45.0 11.28 30.0 
Evergreen? 85 3 6.4 Camden bf ...... 85 52.0) 5.34) T. || Glomdorp 6.00 
Florence 5.48 |...... Conway *! 78 | 2) 48.6) 5.9 1.0 | 8 | 30 | 55.2) 0.26 
Florence d ...... | 88) 2/403) 651; T. | t 75 19/441) 6.9 1-1 | Grass Valley 6.9 16.0 
Fort Deposit .......... 8 | 80 54.0 5.08 | en 834) (224) 44.64) 5.69 )...... | Greenvillet ............. 72 3 | 42.2) 7.05 20.0 
Goodwatert 51.4 6.39 0.5 | S4 2155.0) 6.77) T. Healdsburg *'........... 70 52.2) 4.11 | 
Greensboro? ....... & 2 | 52.6 4.36 1,0) Fayettoviile 81 17 | 45.0 | 2.88 2.8 || Hollister ................ 78 28 53.8/ 1.42) 
Healing Springs t... ‘ 85 5.08 t. 824, 214) 50.64) 7.62 2.0 } 
omet... 86 32, 4.91 | Fort smith 21) Humboldt L. 6.81 
Jasper OB) 4.8) 4.80) 8.0 Pultomt 2.96 Hydesville t............. 25 | 51.2/ 4.77| 8.0 
Livin ston 85 29) 55.0) 5.86) T. | Gaines 5.78 % 40 | 68.8 0.00 
| 493] 0.6 |) 5.75| T. || 247.5) 10.93) 9.5 
Madison ‘Station t 8.8 4.64 | Helenadt.. 88 40.8) 5.75) T. | 53.7 1.93 11.0 
Mariont .........« & 4.20) T. | Hot Springs a.. no ceases M4 2 51.6) 7.17 | 2 48.0) 5.18 12.0 
Mount Willingt......... 29 /56.2 5.88 | Hot Springs 5.75 i (49.2) 6.10 36.0 
ewhernt | S| 29 4.52 Jonesboro t ...... 75 19 | 48.9/| 5.27) 2.0) | 57.2) T. 
Newburgt 83) 5.90 )..... | Keesees Ferryt.......... M4 12 | 45.0 | 2.34 2.0 | 49.5) 2.47) 14.0 
Ne@wtont 86 | 55.8 |....... 81 | 51.8; 5.75) T. 51.1 4.80 8.0 
81 22, 48.6 6.89) T. 78 15 | 48.8 | 5.12 4 1.54 «10.0 
Opelikat wo 2656.0 2.48 4.9% 0.6 82 56.7) 1.73 
t W.6 3.50 1.0 Little Rock............ an 80 56.2) «1.15 
Pine@pplet 8.85 || Lonoke®! 80.5) | 30 | 49.8 | 2.31, 5.0 
Pushmatahat........... | 8&6 56.1) 5.44) T. Luna Landing*® ........ 78 58.7 | 2.79 )...... 32 | 57.2 2.65 
Rock Mills 26 | 63.2 |....... 49.3 5.78 4.0 10 | 36.6 | 16.20 
| 6.26 Malvern 21/48.4/) 623) T. | 83 3256.9) 1.08) 
| 4.23| T. || Mossville ........ 75 16 | 44.3 5.56) 14.5 Lick Observatoryt...... 66 18 | 43.4) 3.83 21.0 
Talladega MB | G1.4 Mount Nebot............ 80 27 | 46.6) 5.85 | LimeKiln................ 86 38 | 50.0 )....... 
Tallassee Falls.......... 5.55 New Gascony*!......... 784) 52.4) 4.39) 3.0 || Lime Point L. 
Tuscumbia | 7) 484) 5.86) T. | Newport 77 | 23 46.8) 6.63; 4.0) Los 3.08 
8) 21/58.0 5.43; T. | 78 | 21/ 47.3) 6.73) 4.0) Los Gatosb............. 74| 38/53.5/ 3.66] T. 
Union Springst.......--- 54.6) 6.26) T. | Osceolat 7 25 47.3 5.99 1.0 | MeMullin*! ............. st 38 | 55.0 )....... 
Uniontown? 85 31/5.8 5.07 24) 49.5) 4.29; T. Malakoff Mine*!........ 71 21 46.4 10.2 2.5 
Valleyhead ¢ ............ | 23 48.6) 5.81 |...... || Pine Blufft .............. 8 | 24/53.6)| 4.61 2.5 | Mammoth Tank*®*...... 100) 67.1) 0.25 | 
Warrior | 5.50 Pocahontast ............ 7 | 17/42.6) 649) 0.8 Manzana................ 88) 21 47-9) 1.70) 15.5 
Wetumpka .............- | 5.54 Sy 2.97 | Mare Island 2.49 
Wilsonville.............. 8-81) T. | 84 | 2 | 40.2) 4.45! 3.0 |) 82, 38 57.0/ 2.10) 
Alaska. Russellvillet ............ 84) 46.4) 7.88 )...... | Mills College 2.02, 2.0 
Coal Harbor 48 31.4 4.80 21.5) Silver Springs t ......... 80 13 | 44.2) 2.06 3.2. Milton (near)*! 79 31 | 58.2) 2.76 | 
Killisnvot | 43 15 | 31.0 2.30 7.5 | Stuttgartt............... 7 2149.8) 5.60) T. Modesto*® 76 36 58.5 0.90 
8 52.4) 7.80) 4.0 Mokelumne Hill**......|...... 29 | 49.0) 4.06 | 15.0 
Antelope Talley 1.00) 20) Washington LETT ETE 4.12) T. Monterey*® ............. 40 55.0) 2.20) 
Benson 39) 56.1 0.12 19 | 44.0) 2.41 2.2 | Mount 3.12 50.0 
| 0.27) T Witts 75 13 | 43.2) 6.00 8.2. Mount Glenwood*!..... 75 35 56.0) 3.6 3.0 
Buckeyet 95 26 62.6 0.30 fornia || Mt. Lowe 6.0 
Calabasas} .............. 8} 24) 53.9) 0.00 41.1) 342) 65 | Mutab 4.79 3.0 
| 0.00 Allington Heights........ 89) 32) 58.1| 2.84 Nevada Cityt...........| 20) 46.2) 7.39/ 19.0 
30; 62.3 0.49 | 4 cane 3859.5 1.51 | Newcastleat............ 74 27 51.6) 4.81 1.0 
Eagle ase**..... .. 24/ 48.0; 0.57/ 6.0) Ballast Point L. 2.50 Nordhofft............... 86 56.2) 3.42 | 
arleys Camp ....... 35 | 64.8 0.00 52.4; 0.08; T. | 73 33 54.7 | 2.64 
agstafft........... 1 | 38.0 |....... aces 14.47 | 70.0) 32 | 68.7 0.00 
Fort Apache....... 45.4 0.86 2.0 53.6 2.93 22 43.7) 5.41) 10.0 
Fort Grantt....... 54.0) 0.34 46.4) 0.98) 7.5) 54.6) 4.07 
Fort Huachuca t . 22/542 0.55) 1.2) 46.3) 0.60) 4.5) | 28) 51-8/ 4.25) 6.0 
Fort Mohave ............ 65.8 0.17 36.7 | 6.30) 31.5 | 7.50 22.0 
Gilabend a**........ 4 65.9 1.10 25.2} 3.23) 29.0 | 30 | 57-6 | 4.19 |...... 
Gilabend 33, 64.9 0.13 Bowmans Dam? 14.95 | 64.0 24) 54.2) 2.31 | 
21 | 54.4) 1.29/ T. Caliente** .... 81 31 | 57.0 | 3.30 3.5 2 52.0) 38.77) 
Holbrookt 16 | 46.8 0.17) T. | Calloway Canal es 1.61 28 3.85) 1.0 
Ingleside 90 | 61.8 0. 38 | Cape Mendocino L. H.........|......|...... 6.88 67.3 | 0.75 
Maricopa**.......... 38 | 63.1 0.22 6 | 8 201| 9.5 |) Piedras Blancas L. H. 2.74 
34 | 62.0 0.46 Centerville*'........ ... 80, 40/ 58.6) 1.66 | Pigeon Point L. H..... 1.533) 
Mount Huachuca t 54.2) 0.46) T. 73 30 | 55.0) 2.99 || Pilot Creek - 13.07 45.0 
NMataral Bridget 1.00 8.0 || Chimo® t 86 31 | 55.5 4.22 Placervilled............. 11.11 23.0 
0.30 3.0 || Claco 45 14 | 8.80) 88.0 Point Ano Nuevo L. H..)...... 0.95 
24) 55.3 | 1.44 | 10.2) Claremontt.............. 81, 28 /|54.6| 4.42) 0.8 | Point Arena L.H.......|...... 3.65 
es 0.00 Cloverdale*!............, 7% 30 | 56.6) 4.77 Point Bonita L. 4:48 
Oro Blanco .......... | 58.8! 0.72| 0.2) Corning**............... 74) 3.95 Point Conception L. Hf .|...... 0.72 
Pantano ®® 83/567 20 Coronado........ 46 | 63.2 | 2.89 | Point Fermin L. H......|...... 1.90 
70.8" 0.50 Craftonville ............ 86 56.6) 3.61, T. Point George L. 3.08 
PHOOMIX 29) 0.28 | Crescent City L. 6.85 Point Lobos............. 66 | 8.45 
Pinal Ranch...... | 1.05) Davisvilled | 32/ 61.8; 2.22; T. Point Loma L. H........|...... 2.00 
Reymert .........- 87 30 | 61.2 0.00 Delano *® ...... 87 35 | 58.9) 0.84 || Point Montara L. H.....|...... 2.96 
ost. 90 4) 56.4 0.500 Delta®®............. coves] 20 | 49.2 | 11.81) W.0 | Point Pinos L. H....... |.....- 1.92 
88] 88/503) 0.18 | 1.0] Descanso®® 84| 30/55.6| 8.04| 27.0 | Point Reyes L.H........|...... 8.25 
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TABLE record nied and other cooperating 
Temperature. Temperature. 
_Pabrenheit. ion. (Fahrenheit.) 
| 3 
Stations. BP | Stations. 
| 
y -| E 5 
| 
$ 
( = = = & = = = 
California—Cont'd. ° | e ° Ins. 
Point Reyes L. H. (W.B.))..... es 60000006 &3 9 42.4 
Pomona (near) ........ 90 31 4.39 | Downing .............- 79 | 4 | 40. 
Poway *? 34/518) 4.73) Dumont*t® ........... 62, 0 | 88. 
MINOT 66 15 | 43. 7.96 Durangot .........-..- 6 4. 
avenna *®......... 90) 2) 55. 2.90 Estespark ............. 68 | —10 | 29. 
Redding 75 27 | 52. 4.17 cl 
Robertsons Mills........ -..... | 0.00 | Gleneyriet ............ 70) | 84.4 
Roe Island L. | 2.10 | Goldhill *1............. 65 1 | 30.5 
Roseville (near)......... 3255 Grand Junctiont...... 73) 17 | 44.4 
Rosewood % 17) 3.85 Greeleyt........... 76 1 #41 
Sacramentod ......... 83 | 32) 57. 3.00 56 — 4 | 20.6 
Salinas **.............. 1.50 60 —18 25.2 
San Bernardinot...... 89 29) 58. Holyoke a 
San Jacinto ........... 2% | | 3.70 Hugo (near) t.......... 73|—5 | 33.2 
San Josed 81, @ 55. 2.22 74 | — 8 | 35.6 
San Leandro*!........ 74 57. 2.08 | Jamestown............ 60 | — 5 | 28.0 
2.57 | | Kit Carson *!.......... 76 «10 | 38.8 
Sen 31° 55.7) 3.11 Las Animas? 4 39.0 
San Miguel Island t. 76) 387) 56.0) 2.25 || Lay*tti.... —16 | 25.6 
Santa Ana*®® .......... 59. 2.90 | 7 . 
Santa Barbaraa ...... 36 57.6 | 2.37 | Longmontt.............. 7 | 87.4 
Santa Barbara L. H. ....)....-)ccess-|cceees 2.12 | Longs Peak ............ 56 —8 | 2.2) 
Santa Clara a**....... 72) 36 | 54.7 | 2.08) 
Santa CruzOt........... 81 2 55.0) 3.69 Manhattan .............. 
Santa Maria........... 986 57.2) 2.50 67 —13 | 90.2 
Santa Monica*®......... 41 | 62.5 | 2.71 | Minneapolis t ........... | 0.4 | 
Santa Paula }t........ 30 57.6) 3.18 Montroset 83 12 | 44,2 
Santa Rosa*®....... 7 | 54.3) 3.53) | Moraine t....... 57 | —12 | 28.4 
. E. Farallone L. H.... ...... 3. 
Stanford University..../ 74) 31) 2.13 Redeliff ...... 
Stockton @ ............ 1.76 cease |— 6 | 29. 
Summerdalet......... 6 13 41.0) 6.39 29.0 Riverbend *®....... 80) 4) 34.8) 
Tecarte Dam**... 28 | 47.6) 4.41 Saguache t .......... 60 —2 | 82. 
Tehama*®............. 7 33 53.8) 2.35 3.0) St.Cloud t....... | 
Templeton **.......... 30 | 54.5 San Luist.............. 74 6") 31.3 
Trinidad L. 7.72 | | Santa Clara*t!...... 6) 
Truckee *® .............. 5B 12 34.8) 4.67 39.0 || 
0.83 Smok Hill Minet.. 64 — 3 30.4 
92) 28) 58.9) 0.72 | Stamford *! ............ | — 4 | 27.0) 
OP 82, 55.5) 1.4 46 | —13 23.0 
75 51.4) 3.95 5.0 | Sulphur 57 | — 9 | 26.4 
yer Mattole*'....... 52.7 -5 || Thont ........+. 
Venturat............ ee | 55. 2.1 n OD 
Volcano Springs ** 108 40 68.3 0.00) Gn 
Walnutcreek........... 79| 32/564) 265) 20) Wallett...... 
Washington*!'........ 80 18 47.6 7.90) 21-2 Watkins*!...... 18 39.6 
eatland ........ | 58. | Yuma........ 006] 
Wilmington*®......... | 63.8 | — 2 | 988 
Wire Bridge*®...... 82 54.0| 6.88 Colchester........... -| 60 7 | 31.2 
| 19 | 45. 1.89 Hartfordec . | 60 6 | 33.0 
Yuba City*®..... ee 73 38 2.21; T. | Lake Konomoc 
Engineers Quarters}... ...... | 4.21) 26.0 Middletown ... 63 | 2 81.5 | 
Morses House t......... 7.90 40.0 New Haven... ene 
Grass Valleyt....... 4.9 33.1 New Londont... 62 10 81.2 
$........ 8.52 | 25.0 || North Grosvenor Dale... 60 | 30.6 | 
Holcomb Creek 3.24 296.5 || 61 0 | 30.8 
Green 6.57 | 30.5 || Storrs 57 6 | 29.1 
Tunnel No LA 4 3.24 28.5  Thompson*!........ 56 5 | 27.4 
| Volantown t ....... 61 5 | 82.4 
Almat 49 | —20 21.6) 3.30) | Wallingford t 
1.50, 18.5 | Waterbury...... 59 31.4 
> Boxelder ........ -| 3.24) 29.0 | West Simsbury... 
Breckenridge 4.83 | 43.2 | Windsor .. | «638 | 29.9 
. 0 
1.14) 15.5 | 65 18 | 38.0 
Castlerock ee 6 —5 1.80 18.0 | 69 17 | 39.8 
Climax t.. 42 | —12 9.70 | 97.0 | 69 = 16 | 39.6 
0.79| 7.0 66 | 12 | 35.2 
Colorado Springst 2.57 | 21.6 | 70) 16 | 38.9 
9 1.08; 10.7) 74 16 | 37.8 
Greek... —9 1.50) 15.0. 
Deert 11.0 | *5 66| 17 | 39.0 


Temperature. 
(Fahrenheit.) 
} 
| 
| 
Dist. of Col.—Cont’d. ° ° 
Receiving Reservoir*®..| 65 | 12 | 38.0 
| West be 71 14 | 39.6 
a. 
Ameliat 86 82 | 57.9 
| Archert ......+sesceeeeee 91 33 | 63.2 
| 92| 42 68.1 
Brooksville t .....-. Breas 
Clermontt......- 91 40 | 66.0 
Earnestville ...........- 9 35 | 65.4 
Eustis 90) 87 | 65.0 
Federal Pointt.......... | 85 61.2 
Fort Meadet ............ 87 | | 63.6 
| Frostproof*t!........... 89 41 | 57.0 
Grasmere t ....... 87 35 (64.3 
Hypoluxo 85 5O | 69.6 
Kissimmee ............. 86) 66.4) 
Lake Secoubpee RS 35 | 62.9 
Lemon City t 87 45 | 69.7 
Macclenny ....... 89 32 | 60.0. 
Mamateet 89 37 | 63.6 | 
Merritts Islandt.... ... | 88 | 44) 66.4 
Miltont...... 
Mullet Keyt............. | 45 | 64.0 
86 43 | 67.8 | 
New Sm cesses 84 38 61.8 
Oakhill 8445 | (66.1 
Ocala *t!...... 88 35 | 62.3 
Orange Cit deeded | 90 38 | 64.0. 
Orangepar B87) 30 60.4 
Orlando |; 90) 39 | 66.4 
Plant City 92 | 66.0 
St. Francis t............. | |. 2 62.0 
St. Francis Barracks... .-| 80] 80.1 
Tallahassee t...........- 83 36 | 59.0 
Tarpon 37 | 63.0 
Adairsvillet ........+.. | 4 24 | 48.1 
Albany t...... 90 29 4.8 
Allentown......... | #1 24 | 56.2 
AmericusT 90 27 | 55.9 
| 24 | 56. 
Brunswick ..............| 80 41 | 59. 
Canton 
Claytont | 18 | 46 
Columbus 
Covington | 47. 
Dahlon 21 | 48. 
Diamond t...... --| 80! 19] 45. 
Elberton ...... 81; 80.7 
Fort Gaines t............| 8&6 28 | 55.6 
Gillsville ..... 24 | 49.8 
Hephzibah *®............ 82 30 | 538.1 
Lagranget ........ sashes 85 | 28 | 52.0 
Louisvillet .............- | 90} 58.2 
Lumpkin ........ BL | 55.4 
Mariettat ...............; 81 23 | 48.2 
| Marshalivillet .......... 85 29 | 54.6 
Milledgeville t .......... 8 | 26 58.5 
Millen 945006 senses 26 | 55.6 
Monticeilio*t!. ase] 33 | 54.6 
| Morgant....... 28 | 55.2 
| Point Peter*!.........--| 26) 50.4 
| & 27 56.2 
uitman ........ 85 29 | 57.7 
amsey t 8B) 49.4 
Reynolds .... 
| Romet ......+++- | 26 | 49. 
| Talbotton t..... 83) 27 | 5B. 
|| Thomasvillet...........| 8 | 30 58. 
Jashingtont............| 26°) 50. 
Idaho. 
| American Falls t..... 65 | — 3 | 35.6 
| F oc | — 3 | 25.6 
Blackfoot ¢..............|  67*| — 7 | 85.1° 
| Blisst..... 6 | 39.4 
| Boise Barrackst ...... 69 19 | 40.7 
67 | —14 | 33.4 
| Chesterfield t........ 61 | —18 | 26.9 
Coeur d’Alene ...... 4 | 36.6 
Downey?.. 64) —9 | 82.2 
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= ae = SEs == st rh @aa0 


| 


: : | : : 


FLEA 


*eee 

6 


RISE 


Ba tans 


McLeansboro*t* 
Martinsville + 
Monmontht.. 
Morrisonville t 
Mount Carmel! 
Mount Pulaski . 


Mattoon *'... 
Minonk*t!... 


Mascoutah *°. 


| 
4 
88 
/ Tem ture. Precipita- | Precipita- 
tion. 
‘ 
| rar 
Idaho—Cont'd. |} @ | © a. | | © | Ins. | ° ° Tne. 
Fort Lemhit —22 | ete 40.5 | 83.7 4.0 
35.6 30.5 33.0 8.6 
33.0 4 30.0) . 28.7 
35.3 32.6 | 30.2 1 
34.0 37.6 | | 82.3 
34.1 87.4 26.2 
44.8 38.8 99 - 2.8 
pases 33.9 | 2.6 
2.4 32.6) 2 -H 27.8 6.0 
40.2 35.1 | | 4 3.0 
82.0 30.5 | | 2.6 
41.0 36.7 | 1 2.8 
43.4 ‘ 39.3 
27.1 31.6 | 2m 
28.8 67 30.8 
27.2 68 $1.2 | 1 
70 36.2 | i 2 
38.6 70 | 33.6 | 1 | ‘ 3 
PUTT 82.4 30.1 1 | Py 22 
1 Ki 3 4.9 
4 | 7.5 
stoned 4 ee 1.4 
2 Re 2a 9.6 
2 2.5 
| 4, z 8.5 
| 0. val 32.8 19.5 
89 26) 1, 32.4 6.0 
| R 1 26.0° 1.6 
20 1. ‘a 25.6 0.2 
19] 1. 81.4 16.5 ‘ 
92.7) 2 12. 33.4 4.0 
27.8 3. 29.8 1.3 . 
| 26.8 3. 26.2 4.0 
| $1.2 2.0 | .... . 32.1 8.0 
10.5 | Kansas. | 
30.7 6.2 | 18/38.4/ 1.81) 25 
7 | 11 36.4 Fen 35.0) 1.3 || 84) 16/398 O64) 40 
Mount Vernon. 7 12 | 41.7 29.2) 1. 8.0 || Atchison t................ 77 8 | 87.2) 0.82) 6.0 
New Burnside t 70| 15 | 41.8) | 3.5 || 15/41.8| 1.08] 3.5 
EO 
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Taste II. of voluntary and other cooperating 
| 
Temperature. Precipita- a Temperature. Precipita- | Temperature Precipita- 
(Fahrenheit.) tion. _ @abrenheit. ) tion. (Fahrenheit. ) tion. 
Stations | Stations 3.12. | Stations Ba 
pig i fe ‘ ila | 
| | 
Kansas—Cont'd. | Ins. Ins. Kentucky—Cont’d. o |; | Ime. | Ine. Maine—Cont'd. | ° ° Ins. | Ins 
76 7 36.8 0.68 1.4. Earlington .......... 20 | 42.2 4.69) 1.5 | Petit Menan*!.......... 
86 4 34.6 0.66 6.5  Edmontont....... 7 18 42.8 7.56 1.5 | Portland . | +} 29.1 
weves 7 7 35.4 0.88 4.2 || Eubanks ............... 14 41.7 8.09 4.0 | West Jonesport * 43 | 
Burlington t............. 86 11 | 42.1; 0.97 | 4.5 || Falmouth t 418 | 20.0 || 55) — 5 | 27.4) 6.24) 10.0 
76 2 34.6, 1.05 7.8) Fords Ferryt....... .. 71 15 42.4 3.68 2.0 Maryland 
81 8 35.7) 0.48 ..... | Frankfortt.............. 69 15 40.2 6.35 10.0 | Annapolis ............... 67 20 | 4.58 )...... 
Coldwater t 86 11 41.4 0.20 1.0 Franklin*t!............. 7 | 2444.5 9.66 1.0 | Bachmans Valley ....... 63/— 3 33.4) 6.18! 18.0 
Collyer *®..... 0.35 3.5 | Georgetown ...........++ 67 14 | 39.0 |....... 
79 14 41.4 «1.40 | $8.4! Greendale*!............. 67 13 38.1 8.42 16.4 | Boettcherville*!........| 68 | -- 6 | 33.4) 3.90 29.0 
Concordia ........ 10.0 Greensburg *t! ......... 70 17 41.6 6.90 0.8 | Burkittsville............ 68 | 9 | 37.1) 3.20) 15.0 
Coolidge t 83 8 40.8 0.20 Harrods Creekt.........| 70 16 42.0 3.9% )..... Cambridge t............. 67 21 | 41.4; 3.92) 1.5 
Cunninghamt ........... 84 12 39.8; 0.33) T. || Leitehfield t............. 73 9 | 39.3 5.47| 4.2 | Charlotte Hallt......... 70 13 | 39.2) 3.82) 2.0 
Dodge | 8.4 || Lexington 16.8 | Cherryfieldst? 39.0) 2.80) 0.5 
1.14 12.0 7 13 38.2 4,82 8.0 | Chestertown ............| 67 16 | 87.4 4.91 4.0 
Dresden*#! 78 12 35.4 0.90 8.0 | Collegepark ............. 69° 104) 87.0° 4.61 4.0 
Effingham .........--..-. | 1.44) 4.2 Louisville ............ 14.0 | Cumberland }........... 68) 5 | 39.4) 3.50) 27.5 
Eldorado t 14 41.8) 3.60 |...... | Marrowbonet........... 80 15 | 42.0, 8.81 2.5 | Darlingtont..... ....... 65 8 | 35.2) 4.86 8.5 
Elgin*!...... 80 18 42.0) 1.35 3.0 | Maysville *!............. 70 15 | 30.4 |....... | Deerpark 60 | —13 28.6) 4.63! 40.0 
87 14 34.4 0.57 3.5 Middlesboro ...... 80 14 | 41.8 | 9.74) 0.5 || 68; 15 38.0; 5.99) 2.0 
Emporiat ......... 75 15 40.6 0.65 5.0 Mount Sterlingt ........ 67 12 | 37-6 5.96 |...... Eastont............ 18 | 30.0) 4.84; 1.5 
Englewood 15 42.0) 0.11) 0.2) Owentont............... 68| 15 37.6 5.11 18.2 | Ellicott City 18/| 88.4] 8.33)...... 
Eurekat. 0.94) T. || Paducah 4.88 Fallston*!.............. 64, | 85.2 | 5.07 | 11.0 
Eureka Rancht......... 9 2 36.6 0.55) Paducahdt.. 72| 2 44.4 4.91 ...... | Flintstone............... 67 | —12 | 33-8 | 3.83 | 24.8 
Fort Riley t 78 10 | 38.4 | 0.33 1.2) Pleasure Ridge ‘Park +. 70 13 38.9 4.40)| 18.6 | Fredericka........... 67) 0/36.0| 4.04! 16.8 
Frankfort ... eco 7 | 39.0 1.10 8.5 | Pryorsburgt ............ gO) 17 | 45.8 | 7.41 |...... Grantsville............++ 62|— 1/29.4/ 5.12| 41.0 
Garden City............. 87 9 41.0 0.05 0.5 Richmond ............... 68 10 41.6 5.70 12.0 | Greatfalls*®..... 63 | 12) 37.4) 3.20)...... 
arfield ............ | 0.14 0.4) Russellville t............ 75 17 44.2) 7% 0.5 Furnace 70 | —1/34.8) 2.36 20.0 
Girard *'... 78 40.2 1.57 3.0 St. John...... 70 15 39.5 4.92 4.5 | Hagerstownt........... 69 1 | 35.2) 5.40) 22.0 
Goodland ¢ « 79° — 5° 36.4° 6.5  Sandyhookt............ 71 8 39.1 669 12.0 | Hancock 71 | — 2 | 37.1 4.50) 16.0 
GOVE * 79 10 35.8 0.45 4.5) Shelby 17 40.9 6.06 4.0 | Jewellt 69 11 | 38.7 | 4.31 1.0 
Grainfield *°.............; 80 10 34.0 0.20 2.0 | Shelbyvillet............. 69 13 38.8 4.08 11.8 | Johns Hopkins Hospital 70 14 | 96.8 |.....-.|. evads 
Greensburg t.........+.+ ile 41.86; T. | T. || 40.7 6.66) 7.0 | Laurel ... 72 7 | 38.5) 2.60! 6.0 
Grenola 78° 40.7°) 0.90 | 2.0 | 67°" 14° 89.6¢ 5.41 2.4 | MeDonogh ¢......*...... 64 5 | 36.0 |....... 
Halstead 74-12 | 87.1) 1.16) 3.5 9.90 ...... | Mardela Springst....... 69 16 | 89.0) 3.09) 1.5 
Hayst.. 90 14 39.3 0.45) 4.5 Mt. St. Marys College. . 66 8 | 35.0) 5.75 24.0 
Horton ¢. . 9 37.0) Abbeville................ 80 32. 60.4 4.45) New Market............. 67 5 | 35.9) 5.91) 12.0 
Hutchinson? ............| 82 18 | 41.8 1.15 4.5 Alexandriat............. 84) 58.2) 3.64) Oakland ........ 61 | —10 | 20.8 | 5.64 48.0 
Independence t ......... 79 «17, 48.1 1.84 |) Amitet........ 8) 2 58.2 8.01 Pocomoke City.......... 72| 20 | 43.7] 2.29) 1.0 
Jaquat eee 54 37-8° 0.63' 6.5) Bastropt... ............ 87 | 26 55.6) 4.31 | Princess Anneé........... 71 16 | 39.7 | 2.18) 1.0 
LAWTENCE 76 10 | 39.2 0.62 2.1) Baton Rouget.. ---| 8| 58.6) 4.55 | 66|—2| 35.0) 3.82) 17.5 
80 10 | 40.8) 0.98 2.0) Calhount................ 86 4.4) 4.64 20 | 40.1) 2.68) 1.0 
84 18) 42.4) 0.72 )...... | Cameron t....... | 4.31 | 64 2 | 26.4/ 6.80) 48.5 
acksvillet..... 95 15 39.0 T. | Cheneyville t............ 30 56.6 3.54) 6; 9/35.0) 5.15}..... 
McPherson t..........- --| 7! 10/ 36.4| 0.51) 0.2) Coushattadt............ 83 27 | 56.2) 4.06 | 8.82 | 25.7 
Manhattan d.............| 8 38.5 0.87 | 4.6) Davis 82 3 54.2 4.16) Westminster ........... 71 12 | 37.8 | 4.60)| 18.1 
0.8 5.0. Donaldsonviliet........ % 39 60.8 4.25. Woodstock 67 ~ 4/361) 6.12) 10.0 
Mariont....... 14 39.1) 1.065) 3.0) m Hall 86 30 | 59.3 |...... Massachusetts 
Meade 8S 14 46.0) 0.05 0.5) 80 34 60.14.14 Adams..... 60 4 | 2%.2)...... -} 24.0 
Medicine Lodget......-| 85 | 19 42.2) 0.78 1.5 || Farmerville............. 2 /52.2) 4.85) Amherst ...............-| 6.52) 15.5 
Minneapolist ..-....---.| 82 9 37-2) 0.61  22)| Franklint........ 29 60.2) 2.81) 6.10 |...+.. 
Morantownt ...........- 7 12 40.8) 1.16 3.5 Grand Cotean .......... 36 61.0 4.85 | 4.98 
Morland. .... 5 | 35.7 0.62 6.2| Hammondt............../ 82 29 58.8 6.08 | | Bedford ......... 5 | 30.8) 5.68! 15.0 
8 | 42.8) 0.10 1.0 Houma 85 34 62.4 4.50) poverty Farms.........-| 57 6 | 30.1) 7.01) W.0 
Mounthope*!..........- 18 | 41.5| 1.9 4.0| Jeanerettet...... 82 31 61.9 3.26 | Bluehill (summit).......| 60 7 | 23.9) 5.95) 23.0 
Ness City t 87 10, 40.0, 0.38 2.8 Lafayette t.............. 80 30 60.4 4.59. — 61 6 | 30.7 | 6.09 )}...... 
New England Rancht..| 883° 10° 35.8° 0.06 1.0 Lake Charlest...... 80] 87 61.6) 4.17 | 
10 | 32.1 0.70) 7.0) Lake Providence........|...... BB 4.52) T. Boston B.) oo 14.5 
Norwich*!...... 80) 41.4) 1.62 2.5 Liberty 90 24 56.8 4.98 | Brockton @..............| 8 | 31.4) 5.68) 18.8 
l.... -| 0.90] 9.0|| Maurepas ............... 88 59.8 | 4.14 | 4.68 |...... 
Olathet......... 76 39.8 1.909 3.0 Melvil et 84] 31 | 50.6) 9.00) Brocktone...... 5.68 |...... 
Oswegot M4 244.4) «1.31 Monroe + seas 80 2955.6 4.51 | Cambridge @ ............| 64 ran 
Ottawa t coe of 1.19; 8.0) Natchitoches. 81 27 | 56.2) 2.98) Cambridge }...... .....- 68 12 | 30.2| 4.87 |...... 
ST... 79 9 40.2) 0.60 1.0 New Iberia....... 78 33 «60.1 3.50 Chestnut Hill........ 66 7 | 32.0) 5.53) 17.0 
. Pleasant Dalet.......... 9 | 36.9 | 0.85 4.0 Oberlin 81 29 56.6 5.60 | |, Cohasset 5.66) 107 
17 39.6 | 0.57 ...... | Opelousast......... 2958.0 | Concord 5 | 20.5) 5.19! 17.0 
Rome*t!....... 80, 19) 41.9) 1.04) 1.0) Oxford 85 2% 56.6 4.05 || Dudley! ............ 0 | 30.9| 4.60) 12.0 
Russell t....... 9 39.6) 0.64 6.5  Paincourtville t......... 86 33 62.0 3.39 East Templeton*'...... 54 8 | 27-1} 6.15) 21.5 
82 11 87.7) 0.87 28) Plain Dealingt.......... 83) 27 4.96 | Egg Rock, Nahant ...... 55 | 10 | 28.0}....... 
Scott City 83 38.8 (0.58) 5.6 58.7 6.39 | | Pallriver ....... 61| 82.4) 5.64) 18.0 
80 18 | 43.8 1.55/ Rustont......... B7.2° 4.63 | Fitchburga*!...........|, 54 9/27.9| 5.81!) 15.0 
Springs *! 37.7) 7-5 | Schrievert .............-| 27 | 58.4! 3.11) || Fitchburg .............' 58 5.82) 19.8 
Tr anet..... 0.50 |...... Southern University +.. 7 | 37 50.5) 4.75) Hadley 58] —5 | 2.1]...... 
Ulyssest..... 8 5 39.8 0.20) 2.0) Sugar Ex. “+ 82] 37 | 60.38) 6.13 |} ...... 6.47 | 20.5 
Wakefield 80 10) 38.4) 1.19 2.0) Sugartownt.. --| & 32. 60.0 4.82 HOBOS BROOK 3.58) 14.0 
80, 40.2) 0.82, 7.2) | 2.07 | Hyannis*t!..... 13 | 34.2| 6.08) 17.0 
78 12) 38.1) 0.65 4.2 Venicet 34 64.6 2.25 || Hyde 10 | 90.7 26.5 
7) 1.06) T. | Wallace 36 | 61.9 4.64 || Lake Cochituate 5.86 |...... 
fos - 6.9) West End 2.60 | | Lawrence 60 8 | 30.1) 5.36| 11.5 
78 «18 «41.0 «1.17 «0.5 White Springs + 8 56.6 4.43 | Leeds........ 86 | 98.0| 11.451 18.5 
80 | 89.8 | 0.385) 3.5 ‘aine. || Leicester Hill...... 4 | 26.9 | 6.25 5.9 
79 11 40.7. 1.04 5.0) Bar Harbor. 429.3 6.32) 23.5 || 6.16 | 14.8 
| | Belfast **... 47| 8 7.30| 80.0 | Long Plain*®... | 5.86 | 8.0 
78 | 18 44.0| 8.69 1.0) Cornish*! 57 2/%.8| 9.74) 43.0 | Lowella...... 8 | 30.0 68 
70 14 | 38.6 4.62 18.0. Eastport . fe -| 18.1 | Lowelld...... 64 3 | 28.9 
«14 | 36.2 |....... 15.0) Fairfield.... 5.62 )...... Lowell ¢......-.. 64 8 | 31.2 
Blandvillet ........ 41.6 5.10) 1.8) Farmin 51 | — 6 27.3 10.88 39.5 | Ludlow Center... -| 26.2 
Bowling Greena*'.. 7 40.5 7.2 0.5 Flagstaff ....... 47 | —% 19.2) 6.97 | 34.0) vite 8 | 30.4 
Bowlin Green bt... 7% 18 | 47.2 6.92 1.0) Fort Fairfield t. of @ 4.85 2.2 -| 64 10 | 31.8 
Burnsidet....... 7.80 |....0. | Gardiner ...... 52 | —15 | 97.8) 7-19) 90.5) * -| 6) 6 | 30.5 
Caddot...... --| 9 87.2 0.3) Indian Stream .......... 44 | —16 21.1 37.0 Middleboro. -| 61 6 | 30.4 
Canton*t!... 72 44.8 6.94 T. | Kimeot........ 42) 20.5) 4.49) 25.8 || Milton.. -| 6&8 7 | 32.0 
Carrollton .. 14 | 38.1 | 12.5 | Lewiston — 4/ 27.8) 10.10; 2.2 Monroe ......... -| 48) — 22.0 
Catlettsburg? 4.90) 17-0'| North Bridgton 50 | — 9 | 25.4| 10.70) 96.2 || 58] 8 | 0.2 


| 
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’ 
| 
Temperature. ‘Precipita- ‘ Temperature. Precipita- | Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
a | | | 
| | 
Massachusetts—Con'd. | © | | Ins. | Ins. | Michigan—Cont'. © | Ins. | Ine. o | | Ins. | Ine. 
Mount Nonotuck........ --| 5B) 1.19; 7.8) Aberdeen ............... 20 53.1 5.86) T. 
Mount Wachusett ...... 5.98 | 19.5 | Parkville 1.8 10.0 Agricultural College. . 251.4 4.52) 3.0 
Mystic Station 5.12 | Port Huron...... 5.1 Batesvillet...... 82, 2 50.6 8.01 
Natick ©! 60 7 | 20.1) 7.91 }...... || Roekl 55 |—5 | W.4 | 0.40 TT. | Boonevillet*............ 81) 24) 48.5 ..... 4 9%, 
New Bedford a.......... 62 10 | 90.9) 56.97 | ..... Rogers City. | 504 14 21.9% 1.15 |.....- Berbers t 84 2857.3 4.69 
New Bedford? .........- 62 7 | 31.9 5.82) 19.0 || Romeo............. 60 0 | 2.4 1.04 5.0 Brookhavent........... 86 2 57.3 6.28 
North Billerica.........- 60 8/20.8) 4.94 24.0 | St. Ignace ...............| 4 |—11 | 19.9) 0.80, 3.0) Cantont........ ed 2.93 | T. 
Pittsfield ..... 48 2) 24.7) 6.68 )..... | 8 27.6 0.92 4.1 |) Columbus at | }...... } 
Plymouth *!............-| 13 33.1) 5.81 | 55 2 | 2.2 )..... Columbusd ...........| 72 2% 47.8 4.32)..... 
8.60 17.5 || Saramac ...... .......... 62) —3/ 27.6) 1.10, 5.5 stal Springst......... 87 256.8 3.93 
Provincetown. .........- «16 / 31.8)}.. .... | 12.5 Sault Ste Marie ....... . -| 32 87 28 | 57.2 3.20 
Quinapoxet 5.50 | 12.8 || Somerset ................ | 61 1.40 9.0) Enterprises.............. 54.7, 5.05 
oberts 5.47 11.2) South Haven............ | 64 2.7) 1.80) 27) 57.1 3.50) 
Roxbury 63 11 | 32.3) 5.66) 21.5 || Stantom...... | 86 26.4) 141, 3.5) French Campst........., 19, 3.0 460) 2.5 
4.49 17.5 | Thornville....... 58 0.62 4.5 Fultont....... 22 3.0 7.21 2.5 
Salisbury... .... 6.12 12.0 | Thunder Bay Island *". | 46 6 | 24.7 |...... Greenvillea .............| 8&8 | 52.4 7.77 2.5 
Somerset 88.1) 5.22) Vandalia................ — 1) 820) 1.50, 9.8) Greenvilledt 49.6 7.98 | 
South Clinton 4.44 11.2) Ypsilanti...... —2/ 27.6) 1.76) 8.4) Itta Benat..... 26, 52.8 6.42 2.0 
Springfield Armory ..... 58 | 6.78) 19.5 Jackson t...... 2 54.0 2.85 
Sterlimg 6.22) 11.9 | Minnesota. 86 3 53.1 4.50 4.0 
Taunton dD ... 7 31.9) 6.44) 2.0) Adat............ 48 | | 15.4) 1.20) 15.0) Laket RQ «43.30 
Taunton € | 6 | 31.44 5.79 )...... Albert Leat.............. 59) — 8) 1.82 )...... 87.5 |....... 
Turners Falls..... 7.66 |...... | 2.01 13.8) Leakesvillet........ 2958.7 6.30 
Vineyard Haven ........ | 1.7 59) 18.6 1.68 6.3 | Logtownt 83 34 0.6 
Wakefield? ....... | 5 | 31.0) 5.42 17.5 | Belleplaine*'........... | 80 | —12/ 21.6) 1.25 |...... 52.0 3.79; 3.0 
Waltham ...... couch | | Bermidjit 1.60 | 11.0 || Macon............. eens 8 | 21/53.6) 0.93) T. 
Webster ...... 6.69 14.0) Bird Island.............. 58 | —14 2.4) 1.91 10.5 Magnolia esse 85 59.1 6.12 
Westborot ..... 60 431.4 6.13) 13.8 Blooming Prairiet ..... 6} 2.9 1.0 2.0 Meridian .... ...... @. 
Williamstown *'........ | 3.10) 18.5 Bonniwellt.... 51 | —-15 24.0) 2.86 11.5 Mosspointt............... 81 
Winchendon ...... 6.63 26.5 | Breeset ........ 43 | | 13.2) 1.31 13.9 Natchezt..... 5.9 «4.00 
Winchester... .... 4.99 |...... Caledonia t.............. | §@|—10| 26.2/ 1.19 5.0 Okolonat & 6.20 0.5 
Woods Hole....... 14.3 | Cambridget.............. 57 23.2) 1.87 3.5 | Palo Altot............... 85 22, 51.2 5.71 26 
Worcester @. 7.3 4.0 Camdent............ --| 2.95, 2.5) Pontotoct............... 83 2449.9 6.57 5.0 
Worcesterd 29.4) 6.90) 18.0 Campbell... 52> —36 15.1) 1.80 18.0 Port Gibsont..... 86 57.0 4.06 
Michigan. | Collegeville ........-...., 50|—8|28.0| 0.78| $.0| Rosedalet............... 84) 51.6) 4.89 ...... 
65 7.3) Crookstont........ 47 | 15.2) 2.45) 19.5 Stonington*'«....... | |....... 
Allegan..... we 64 —2/ 2.6) 1.47) 6.0) Dawson*!........ 51] 18.8| 4.07 | Thorntont............... 84 | 2 55.2) 4.82| 4.0 
4) 2.4) 1.23) 3.0) Detroit City t.. GO| 17.7 | 32 | 56.8 3.80) T. 
Alpena ...... +} 2.1 Daluth 12.7 University *..... 83; 52.1) 6.32 
Ann Arbor..... eos 60 0.97 7.8 Farmington t.... 59 | —14 | 26.6 | 8.74) 17.0 || -| 2 4.41 4.0 
Arbela........... sa] 149 | 4.0 || Fergus Fallst........... —27| 17.5) 1.98) 1.9) 0 50.3 7.82) T. 
Mountain ..... 1.50 7.9 Glencoe t..... 58 | —13 | 2.9) 2.11 |...... | Waynesboroat.........| 2 «(5.10 
| 19.1) 0.81 10.38 Glenwoodt.............. | —23 19.5 | 2.238 12.5  Woodvillet...... 2957.6 9.00 
Battiecreek ........ 0; 2.8) 1.39 6.6) Grand Meadowt 68) —12/ 26.1) 1.90 3.8 | Yazoo Cityt............| 8&7 2454.1 38.64) T. 
Benton Harbor..........  8/31.4| 214| 25) Grand Portaget......... 49|—13/ 17.1| 2.5). .... ri 
Berlin 1.43) 9.3) Hutchinsont...... 58) —13 | 23.6) 2.10, 17-0) Akron....... 1.14, 6.5 
Berrien OF | 1 | 30.8 ‘1.72 11.8  Koochichingt.. --| 54) —87/ 12.2) 2.138) 2.5) A leton City. -| 80 39.30 «2.50 5.0 
Birmingham .. 3/27.6' 1.45) Lake W innibigoshish *". 46 | 18.2) 0.90) 11.7 dnc 2.2% | 5.0 
538 —19 | 2.2 )...... 2.31 | 18.6 || 1 38.0 1.8 4.0 
61; 2.4) 1.2) 5.2) want 85 | —14 | 20.6/ 1.297 |....-. | Bagnellt ...........-.... 280 
Calumet 44/—4/19.2| 0.78) 6.0) LeechLake! ............. —35 16.2 | 1.02 10.7) Bethany................. 76 5 3.6 1.11 6.0 
Charlevoix 1| 24.6) 1.40 4.0 || Lesueur*!.......... 0 | 27.2 7.7 Birchtree..... 76 12/41.9| 2.80) 2.5 
Cheboygan 0.76 6.8 | Long Prairiet...........| % | 19.8 1.71, 6.0) Boomvillet 3.88 7.1 
Clinton ..... 63 2.2) 1.70) 6.8 |) | 45 |—18/ 18.5| 1.50|...... || Brunswick .............. 7 11 40.4 (0.80 |...... 
«| 10.5 || 24.8) 1.16) 58) Carrolitont.. 7 13 38.6) «14 4.8 
Fairview ...........- | 2.16 4.4 || Mapleplain .............. 57 | —12 | 24.4) 4.19) 19.3) Cedargap®*!............. 12 | 30.2, 2.92)|° 4.2 
Plimt. 583) 5) 25.8) 0.86) 4.2 || 46% 23.1) 1.90) 8.0 36.2) 1.60 2.5 
Grand Haven............ -| Minneapolis at. | 24.5) 3.02) 11.8 Darksville 70 9, 3.1) 0.57) 3.0 
Grand Rapidsa@.......... 1.40) ... 87% —11 24.6) 8.14 14.1) Dowming...... 0.57 3.2 
Grand Rapids d...... — B.8 1.46) 2.0 || Minneapolis 9| 3.7 1.32 4.2 
Grape....... 62 1.39 8.8) Minnesota Cityt......... 62 | —12 | 28.1 1.05 3.5 hill** 10 41.2 9.5 
Grayling. —13 18.8 | 0.9 3.5) Montevideot............ | §5|—19 0.8 3.9) 19.0 tmile*®!............. 76 10 38.1 0.97 3.5 
Hanover .......... — SES | Eldon*!.................| 76 | 12/403 1.55) 5.0 
Harbor Springs ..... wee 4 | —11 | 21.0 )|....... | 2.0 Morrist....... Ghee —26 18.4 1.98 12.5 Elmira. 4 36.8 1.06 3.9 
Marrison 1.17 4.8 Mount Iront............ | 17.9, 1.8% | 4.7 Emma*?..... 1.00 8.0 
— 23.2] 0.48 1.7 | New London............. 59 —18 | 21.2 | | 1.08 2.0 
Hart ........ 1.25, 3.0) New Richland*':....... | GO| — 6 | 25.5 0.76 | 3.6 
Hestings 62) 1.2%) 5.9) New Ulmt........... vers 64) 9 26.4 1.91) 22) 12 388 1B) 7.5 
| Park Rapids? .......-.-.| | —34| 17.0] 1.62} 9.8 |) 1.70) 8.0 
Hes 7.5 | Pine River*!............ —19 | 19.9| 2.43) 15.9 ones 73 8 | 36.0 0.81 2.5 
Highland Station .......|...... Pleasant Moundst... ..| 62 |— 9% 27.0 1.51 2.0 Gayoso 6.44 |...... 
Holland ** .......... 7] 96.5 )..... .. | Pokegama Falls'........ | —80/ 15.2 1.40 7.0 3.45) 4.2 
1.565) Redlaket................ |} | 15.8) 3.15) 18.3 |) 74 13 35.0, (0.66 1.2 
Iron River .............- 51 | —19 | 17.4 1.78 || Red Wingt 0.20 Grovedale ........-......| 4/41.5 2.48) 22 
— 1.95 | B.5 || 0.29; 0.4) Halfway ................| 79 13 41.2) 2.51 6.0 
Lake City 5B) — 21.5 |....... 11.0 1.34) 11.8 79 10 | 39-8 1.35!) 5.2 
LANSING 61 2.8) 1.15 4.8 St. . 62) —23/ 24.5/ 1.48) 6.0) 81 41.2 1.40 4.0 
Lathrop | 17.0 | 0.48) 3.4 St. Cloud ........ 52) —12/ 21.8 3.05| Hermannt...... 
—6/ 2.4) 0.48). ... | 18.3 1.75 15.5) 76 8 40.9 2.96 3.0 | 
Madison 1} 1.68 | 6.0 Pauls | 12.6 Houstonia (near)........ 1.02 | 8.2 
Manistique .............- —4 0.86 3.0 | St. Petert. 56) — 5 | 96.1) 272) 11.0) Humansville 82) 9/404 246) 4.5 } 
10.9 Sandy Lake Dam! 497) —21 | 19.8) 2.19 | 18.5 || | 1.36 4.0 
28.54) 1.73 6.0 | | Sauk |—20/ 20.0 2.66 19.0 71 11 40.2 3.78 8.0 
Middle 48 6 | .....- Shakopee® ........ 57*| —14 2.70 5.7 Jefferson Cityt..........| 79 14 41.4 1.87) 10.5 
69 —8 31.0| 1.80) 6.1 |) Towert......... | 48| 15.2! 1.95) 18.0 || Kansas City 4.6 
Mount Pleagant.......... —2 | %.4) 2.30) 5.0 Two Harborst..........| 51 |—8| 22.2) 8.20) 19.5 | Kidder............... 7 3.6 1.12 3.1 
North Marshall..... 58) —4/ 97.8) 1.17 | Wabasha®!.............. 68) —6/ 2.8) 1.88 || 7 17 41.6 «1.78 3.0 
Northport 47) 4 2.9) 1.21) 10.0 | Willmart. 58 | —15 | 21.8) 2.02 LAMONE | 1.85 9.9 
Old 4) 2.2) 0.99 5.6 Winona.... 57 | — 4 2.1 1.35 4.6 75 1 4.0 3.76 6.8 
Olivet ........ 66 | Hind 4.5 | Worthi 58 = 2.16) 4.1 | 78; 11 39.6 1.11 3.0 
vid 58 26.7) 1.28) 4.0 Zumbrota! 58*| —-23 4.9 80 138° 40.8 0.9% | 1.8 
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‘Temperature. Precipita- Tem t Preci | smperatu Preci 
| pera’ a pita- Temperature. | Precipita- 
@ahrenheit.) | tion, @Pahrenheit.) | tion. (Fahrenheit.) tion. 
z | | |g 
Brookline ®! | 16.8 | | & utheast Reservoir....|......|...... 
Concord 6-86 | 31.0 Puerto de Lunat........ 18 48.4 0.10 1.0) South Kortrightt....... | 
Grafton? | | 98.6 | | $1.0 | Rowwell MB) O02) 
Lakeport shattnoks Ranch*.. ..| 79| 15| 45.9) 0.33/ 3.0 Watertown.............. | 
«1... 19.8 Sulphur Springs. —2 34.0 1.9 19.0 Wedawood 64 =3 | | 
alley tach 70, 10 4.2 0.12 T. | Westpointt ............. 7 | 90.5 | 12.02 )...... 

—18 | B. 

Bod —6 2.9 32:7 | Chapelhill?.............. 7| 6.4) 254) | 
Bark 18 | 4.88 | 8-8 | Arcade ........ —2 3.50 30.6| Edentont......... 7| 29 T. 
Beachhaven .........+. | 8.68) 0.5 aves 3 | 0.4) 3.28 )...... 2.06) T. 
Beverlyt 11 85.7) 5.86| 18-2 | Big Sandy*™ |—8/ ..|..... ensboro 
§ 91.6 ).... .. | Greensboro t . 74) 47.8 
(81.4) 6.86) 21.1 || ...... || Henderson t 7 | 2 46.6) 3.90 2. 
19 | 3.14 a8 Brookfield ........ ...... 24.8) 4.23 82.0) Horse Covet ............ 431 | 0.5 
Brooklyn 6 4 33.6 6.14 40.0) Jeffersont.... .......... 69 8 39.5 5.08 29 
Deckewn + Canton 51 —20 19.6 | 4.49 Lenoir 70 19 45.1) 2.87 

64 | 7-16 9.5 Charlotte * 11 | 27.8 )....... cers 76 | 22 46.0) 3.38 20 

New Brunswick }....... 22.0) 5.01 /...... | Honeym Brook...... 57 —10 26.4 5.34 17.4 || Roxborot ............... 76| 1845.5 210) 1.5 
+ | 6.17 | 19-0 | Hump 62 24.9) 8.38 90.3) Htutherfordioa 6 | 6 40.2) 4.30) 
Ocean City / 2.0 | 57 —3 4.75 27.4 Salemt.. 7 | 18) 44.6) 238) 0.5 
kel oe son Barrac — W.1) 1.96) 14.5 || 85 23 52.1) 2.10) T. 
54 —10 19.6 4.75 29.3 || Soapstone Mountt...... | 18 46.4) 2.76 2.0 
Staffordville .. idletown -... «8.09 27.0 || Southportt.............. 72| 27 52.8) 2.66 
Trenton | 9-9 4.85) 15.0 Mount Mo $.. 62 0 %.7 1.92 18.0 Tarboro 1.00) 0.9 

5.5 | New Lisbon .... 53-15 21.7 3.96 Weldont 7 | 47.2| 3.01| 1.0 

0.08) 0.8 | Number Fourt.. 46 | 18.6, 6.55 50.4) Nor 

go) | $8.5 |.... .. (17.8) Amenia 13.6°| 1.04 8.7 
OM) | 4.78 | Ashley t 16.0 26.7 
ane ll 24.6 5.66 2.3) Buxton... 15.4 1.04 6.5 
| | ~ 49-10 2.6) 3.67 B.0 Churchs Ferry 15.8) 1.44 13.4 
en —9 2.0 3.70, || Coalharbort | 15-6) 1.20) 6.0 
Deming 9) 97/547 | 0.00) || 6.98 |..... Dickinson 63 | —17 | 17.8) 1.01| 7.0 
7.3 sees | 8.16 |...... Ellendale................ 50 | —24 17.0) 2.21) 12.0 
te | Pitts 4.84)...... Falconer ..... ........++ 68 | 17.5| 0.39) 3.9 
44.4) | Bort Jervis.............. 61/—5 6.60 24.0) Formant................ 50 | 15.4) 211) 10.7 
Fort Bayard............. | -| 47> —18/ 19.1) 3.81 24.0 | Fort Bertholdt.......... 0.40) 40 

O88 ROME — 4/262) 4.74|...... Grafton t .......... 45*| —32*| 11.4*| 0.39, 3.9 
..... | 14) 8.6 0.08) Romulus .............-.. 2/25.2| 4.47) 24.0) Grand Rapids........... 48|—31  13.9/ 1.45| 11.0 
5/008) | Saranac Lake ........... 54) —19 17.7 | 4-31 35.0 || Larimoret.............-- 86 | | 16.4 
0.8 | Setauket + 60, 15 33.1) 4.81 14.0) Lemerts..... 57 |—84 13-8| 1.40, 14.0 
4|85.7| 0.42| 8.5 | South Canisteo.......... 50) —i1 23.4) 8.62) 87.1 64 | | 984 4.5 


= 
* 


. 
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Temperature. Precipita- l Temperature. | Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fabrenheit.) tion. (Fahrenheit.) tion. 
Ay | Bs tions By Be Stations Be 
| gia i gia (2 | 
North Dakota—Cont'd. | ° ° Ins.| Ins. Ohio—Cont'd. | o | me. | Ins. Oregon—Cont’d. © | Ine. | Ine. 
| 48 | —24/ 12.2) 1.67] 16.7 | Milfordton .............. 65 0| 3.3 18.0 || 0 | 82.5) 2.10 8.0 
59 | 14.8 0.59 |...... 70 —6 34.6) 3.95 13.0 || Cascade Locks.......... 70 17 | 4.7 | 7.@B}...... 
Napoleont 57 | —19 | 15.6 1.72) 11.2 | Millport 65 6 34.0) 3.04) 12.5 || Comstock 72 21 46.3 5.387 6.0 
New England City ...... 65 | —20 | 18.2 0.92 9.2 || Montpelier ...... ....... 65 0 | 29.6) 1.89| 11.5 Corvallisa...... | 21 | 44.3 3.18 2.0 
Oakdale 64 —14 | 20.1) 13.2 | Napoleon.......... 2.18 9.5 || Corvallis (near) ......... 68 20 | 45.4) 4.42 0.5 
53 —18 14.8/ 1.62 6.0 New Alexandria ........ 63 4 | 80.8 12.0 || CROOK -| 1 35.7) 1.00 9.0 
Power t....... 50 | —33 | 13.0) 1.21 8.5 | New Berlin.............- 65 7.2 || 76 13 | 43.2) 0.95 1.0 
BE. TORR? | —18 | 14.2/ 1.02| 10.0 New Bremen....... 31.7 | 2.90 | 24.0 |) Detroit 68 12 | 37.2 | 8.92 
Sheyenne.... .........- 63 | —26/ 17.0 | 2.05 | 20.5 | NewComerstown.......| 67 4/ 32.4 3.39/ 6.5 || 67) 45.9] 4.37] 25 
61 | —21 | 15.5) 1.17 9.2 | New Holland............| 67 5 | 83.8 4.82 | 24.0 || Bugemet 
59 —81 | 13.2) 0.91 5.7 | New Moscow....... 64 1.00 8.0 
Universityt ............- | —22/ 16.0 0.46 4.8 | New Paris....... 71 1 33.6 | 3.91 | 28.5) Forest Grove....... 19 2.46 6.0 
Wahpeton t ...........-. 55 | —28/ 17.4) 1.78 4.8 || New Waterford 3.13 | 23.0 | Gardiner ..... 68 26 «47.4 «5.66 4.5 
TS 12.9, 1.71) 14.4 | North Lewisburg........| 66 3 | 31.0) 4.60 | 24.0! Glenora ......... 75 11 42.5) 8.99) 11.5 
Williston ......... ss] 11.0 | North Royalton......... 65 | 29.1) 2.33) 15.0) Grants Passat...... 22 46.8 3.66 6.8 
Willow Cityt...........| 56 13.8 | 0.40 2.0 | Norwalk ...... ... 68) —5 80.4 | 17.5 | Hood River (near) ...... 10 | 41.8 | 5.00) 14.0 
4) —35 11.4) 2.0 | Oberlin ......... 604 14) 30.94 1.38 13.2 | Hubbard ................| 67 22 2.87 2.0 
hio. | Ohio State University..., 66 5 | 33.9) 2.60, 8.4 | Irvington ............... 1.44 |...... 
6| 20.6; 3.20] 13.8 | Orangeville ............. 64) — 2.0) 2.35 9.0 || Jacksonville ............ 72 22 46.0) 2.11 0.8 
Annapolis .............. | 31.0) 4.16 | 24.2 | Ottawa 67 32.6) 3.41 16.5 Josepht....... 6 | —13 | 1.24) 10.0 
Ashland 65 2/ 29.1) 5.12) 19.5 Pataskala............... 66 1/ 32.4 3.36 15.5 |) Junction City**.........) 78) | 46.1) 3.01 4.5 
Ashtabula...... 68 | 2.8 | | 16.0 || Perry 4.66 15.0) Lafayette*®............. 72 19 46.5 | 2.76 5.5 
68 | — 1 | 96.2) 3.83 15.8 | Philo 65 33.0) 2.64 8.0 LaGrandet ............. 64 8 | 37.8 |....... T. 
2.66 | 12.4 | Plattsburg.............. 64 32.5) 4.73 | 20.0 | Lakeviewt..............; 62 35.4) 2.32 6.5 
| & 2/ | 2.7% 9.5 Pomeroy 68 7 | 34.8! 3.88 | 27.2 Langlois 29 | 51.0 | 7.42 8.0 
Bangorville ....... ...... 63 0 | 30.4) 4.10) 13.0 | Portsmouthat....... 4.45 17.0 | Lone Rock ....... 68 | — 3 34.2) 1.66 4.0 
adie 4.07 | 16.0 | Portsmouthd............ 14/ 89.1] 4.55 | 20.0 Lorella 66 |— 5 37.7) @.2 
Bellefontaine ........... 8.92 | 18.0 | Richwood 2.70 15.5 || MeMinnvilleat....,....| 68 19 | 44.5 38.25 5.0 
Benton Ridge..... | 8 30.9) 3.15 | 20.0 Ridgeville Corners......| 69 1 | 1.80 | 11.0 || 4.09] 15.0 
| @ 5 85.2) 4.18] 15.0 | Ripley 67 8 | 36.1 | 3.98) 18.5 Monmouth *®........ 22 46.7) 3.01 4.0 
Bigprairie ............... | 65 0 | 29.6) 4.02) 26.0  Rittman........... 65 3 | 28.8) 2.66 5.7 || Mount Angel t......#... 76 23 46.4) 3.50 1.5 
65 30.5) 3.06; 13.0 Rockyridge.............. 68 4 | 30.8; 2.57) 16.0 || Nehalem 8.52 5.5 
| 68 0) 2.90! 18.2 | Rosew 68 31.6 | 4.80) 16.5 || Newberg..... 72 19 | 45.8 | 2.97 2.2 
Bladensburg ......... 822] 13.8 | Sandusky 8.2 | Newbridge 67| 15 | 40.8) 0.38| 3.0 
Bloomingburg........... 67) 4/34.0) 2.68) 8.0 Sharon Center..........) 65 10 | 88.4 | 12.0 || Newport 70| 2 46.1) 5.54 
Bowling Green ...... 67 | 5 | 30.8 | 2.76 | 12.2 | Shenandoah............. 6 |— 29.6| 2.59 14.5 || Pendleton ..............| 78 2/ 43.2) 1.09 2.3 
0.000 3.52} 16.1 | --| 6 34.8 3.79 14.4 | Riddles*®. ............. 78 24 2.12 3.0 
Cambridge ..... ....... ; 6&|—2 32.0 4.17 9.0 | Springboro 1.61 | 11.0 || dia 11.3 
Camp Dennison. ..... 8 | 36.7 3.47 6.6 | Spring Valley ......... 65 3 | 32.8 | 2.99 10.0 || Salem OF . 68 23 45.2) 2.69 
: Canal Dover............. | 68 0 | 31.6| 3,55] 15.0 | Sylvania................. 64 1/| 29.0) 3.09) 16.5 3 | 31.7 | 18.98 | 63.0 
Canfield | 62 9 | 26.4) 2.62) 17-1 | 70 37.0 | 3.93 20.0 | Sheridan*®..............| 68) 20 49.3) 1.67 
Cantont........ 6 | 31.5! 3.83| 12.6 | Tiffint..... 67 5 31.4 | 4.51 | 25.8 || Silver Lake............./ 66 
Cardington ............. 65 0| 31.7) 2.99| 10.0 | Toledo ........... 13.4 | Silverton*®.............| 68! 22/43.9| 1.2 
Carroliton...... .. 6 |—6/ 28.8] 8.25) 12.0 | Upper Sandusky...,....| 67 32.0) 3.74) 18.5 Siskiyou *®..............| 70 19 | 42.4; 3.85] 18.0 
3.38 | 21.5  Urbana........... 6 | 32.8 3.45 | 19.0 | Sparta....... 34.8) 0.82) 5.5 
| 68 6 | 35.4) 2.50 9.0 | Vanceburg.......... 70 10 | 37.6 | 5.06) 14.5 || Springfield*®............ 68 22 44.6) 5.04 2.5 
Cherryfork ............-- 73 2| 35.2) 3.93 16.0 | Van Wert...... eecccecs 67 2 | 31.4 3.26; 17.0 | TheDallest............. 70 16 | 44.8 1.00 3.0 
Cincinnati........... 13.9 | Vermilion ............... 66 3 | 29.4) 3.62) 21.0 | Tillamook Rock L. H... 3.89 
Circleville d ..........+.. 66 7 | 35.9) 2.88 9.0 | Vickery 67 5 | 31.0) 2.61) 11.4 ane 70 21 | 43.6 | 5.74 2.0 
Clarksville | 65 1 34.2) 4.03 11.2 | Walnut........ 64 8 | 34.4) 3.08) 15.5 | Umatilla.............. 0.32 
Cleveland (V.0.). ...... 7 | 30.4) 8.18 | 18.4 | 66 2/ 20.2; 3.65) 18.5 ale ...... 13 41.4 0.68 1.0 
Cleveland (W. B.)......- 9.9 | Warsaw ...... 66 | 1.41 6.0 | West Fork **........ seme 72 30 | 47.1 | 5.60) 20.0 
Clifton. .... | @ 1 33.2; 2.92) 17.0 Wauseon ...... 66 0 | 30.7 | 2.80; 15.0 | Weston.... ..... — 4/40.3| 1.%)| T. 
Coalton..... 68 | — 34.6| 4.21 17.0 | 68 1} 36.3] 3.88] 10.3 || Williams ................ 69 24 | 46.6) 3.49 3.0 
Colebrook | 65 2/ 28.2) 10.0 | Waynesville...... © 3.43 | 21.0) Pennsylvania 
Columbus .......... 14.9 | Wellington.............. 67 8 | 32.0! 2.60/| 17.0) Altoona......... 
68 8 | 35.6) 3.12) 12.0 | Westerville ............. 66 5 | 33.6 | 2.58 9.6 Aqueduct .......... 67 | — 4 | 33.8 | 4.08) 18.2 
Defiance...... 71 2.50/| 12.2 65 4/ 2.8 | 3.67 | 12.8 || Bethlehem 5.82 | 20.5 
Delaware . 6 | 32.2; 4.08 }...... 3.15 | 10.0 | Blooming Grove.......... 57 | —9% 24.2/| 7.98) 82.8 
63 6 | 32.2; 2.85) 21.2 | Youngstown ...... 65 5 | 2.4) 1.59 8.5 | Brookville t........ 2.47] 12.0 
5 30.2) 1.41 | 10.6 | Alvat........ Mika 85 18 | 41.7 | 0.50 3.12 19.0 
Fairport Harbor *™..... 70 | Anadarkot.............. 86 20 51.2/ 1.07 69 | — 5 | 32.4) 4.20/ 27.5 
Fayetteville............. 66 1 | 34.4) 4.49] 18.7 | Arapahot ........... 21 46.4) 0.86 2.0 Cassandra...... 66 0 | 30.0; 5.24)| 40.0 
on 2 32.4) 3.18) 12.5 | 90 9| 44.6) 0.57 2.35 12.0 
— 2/ 35.0] 3.27) 15.8 | Buffalo 68 16 | 43.9 | 0.15 1.5 | Centerhallt............. 67 | — 5 | 27.6) 38.77) 2.5 
Garrettsville ........ 65) 28.8) 3.31] 17.0 | Burnett ...... | & 19 | 48.4 1.27 || Chambersburg t ........ 66|— 31.8) 4.58) 2.0 
| 6 1/322] 3.95 | 11.5 | Cliftom 87 16 | 47.2 0.95 Coatesville ..............| 68|—1 5.01| 16.8 
66 0 | 33.4) 3.34) 10.0 | Enid....... 84 20 | 45.6 | 0.75 Confluence ¢ ecovce] 
Greenfield ............ ..| 65 9| 35.2) 1.69 | 13.0 | Fort Renot 85 21 | 0.60 8 | 34.5 | 5.43] 20.4 
Greenhill .............+.. 66 —7/29.0| 2.64| 15.0 | Fort Sill.................) 87| 21 1.93| 0.1 || Davis Island Damt......|...... 3.90 |...... 
Greenville ....... 3! 32.6) 8.41) 19.0 | Guthriet ................ &3 23) 48.3 1.38 coe | 
Hackney ...... ......... 65 5 | 39.6) 4.43/ 11.5 | Hennesseyt............. 87 23" 48.4¢) 0.72) T. || 
Hanging Rock...... 68) .6| 96.1) 5.96] 14.1 Keokuk Fallst .........- 81, 44.2/| 1.77 | 25.9 
66 1/| 27.4; 3.30/ 17.0 | 86 20 | 1.12 59 | —18 | 24.0 | 4.86 | 20.0 
69 | — 5 | 84.1) 3.95) 15.3 Poncat..... 18 | 44.0/ 1.70; T. || East Bloomsburg ---| 2.55] 18.0 
3 | 28.8) 3.50/ 12.0 | Pondcreek t.............| 88 15 | 41.6 0.86 | East Mauch Chunk.. ... 66, 30.4/ 6.95 | 24.0 
Hudson .... 64) 20.4] 4.40] 18.0 | Prudemcef 1.64 | Easton 2/ 31.0) 3.99) 21.2 
Jacksonboro .........++ 72 3 | 35.1 | 2.70) 26.0 Sac and FoxAgencyt...| 84 48.8 1.40 | Edinboro *!.............| 60 
Kenton t......... 4/| 31.3; 4.08, 20.1 | Stillwatert....... 85 19 | 46.4 1.21 | Ellwood --| 3.74) 18.5 
31.2) 2.66) 11.2 | Winnview... &2 20 | 45.6 0.67 Emporium 63 | —10 | 27.8 | 4.36) 2.3 
Lancaster 4| 32.7) 3.48 6.5 | Woodwardt...... 86 17 | 44.0) 0.10 20.9 
Leipsic ...... ..... 67 4/ 31.0; 3.01] 12.5 Oregon. Farrandsville 2.70 | 24.0 
Levering. 67|—4| 2.77 |...... Albany 23 | 46.2 | 3.66 2.5 | Forksof Neshaminy*'... 69 12 | 87.8 | 5.59; 10.0 
Lordstown ........ 66 0| 28.9) 2.58) 11.8 | Ashlandd................ 72 | 46.4) 2.73 4.20 7.0 
66 | — 5 | 34.5] 5.02] 18.5 | Astoria. 2.5 || Girardville 6.00 | 25.5 
McConnelsville ......... 69 3.35| 18.0 | Aurora®®................ 26 48.3) 2.57) T. Grampian ............ 62) —4/ 25.8) 4.02] 26.0 
4.06 | 21.2 | Aurora(near)............ 70 | 44.7 2.75 1.0 || Greensboro t 4.10| 2.0 
Mariettaat...... .-| 8.85] 18.0 | Baker City ......... -| 5.2 | Hamburg ........ G7 | 83.0! 5.02] 26.0 
Mariettad 69 2/ 36.2) 4.46) 14.0 | Bandon......... 29 | 48.2 | 3.93 4.5 Harrisburg..... 21.2 
| 1/| 32.2; 2.88/ 19.1 | Beulaht.................| 67 12 | 38.0 | 0.90 4.0 Hollidaysburg. ......... 67 —11 | 30.2) 4.96 | 32.5 
Medina (67 | 1 | 80.2] 3.07) 16.0 | Brownsville*®..........| 70 | 24| 46.7| 3.74 2.0 | Honesdale...... 65 | —16 | 28.0) 6.08] 81.0 
Rsv——4 
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Tasie IIl.—Meteorological record of par and other cooperating observere—Continued. 


_ Temperature. Precipita- | Temperature. Precipita- _ Temperature. Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) —_—_tion. (Fahrenheit.) tion. 
| > | & 
Stations. | | | Be Stations. Es | Be Stations. at as | 
g | | So | 18° 
| aim te ia le 
| | Ins. | South | o | © | Ine. | Ine. || Tennessee—Cont'd. | ° |. | Ine. 
Huntingdonat........--| —4/ 32.0) 3.20) 19.6) Santuckt................ 7] 2 1.68 | Riddletont...... 45.2) 8.29) 0.3 
Johastown t.. 3-80) 29.0 |) Smiths Milist............ was 1.52 | Rogersvillet ............ 79/ 43.1) 6.88; 1.5 
Karthaus.. 2.35 | 25.0 Society cone aces! a2 2% 52.3) 1.19 1.5 || Rugby 774] 164) 42 34 7,62 3.6 
Keating ..........++ 2.64 17.5 rtanburgt ...... S81) 1.60) T. St. 8 | 17/482 8.20 0.5 
Kennett Square......... 5 | 34.1) 5.68 18.2) § capes 1.60/ T. 79) WO 9.58 4.0 
Lancaster 4 3.3 W.5 | Trenton. | 81 58.5) 2.99 0.5 | Sewaneet ............... 7 | 17| 4.0! 6.97/...... 
Lebanon —10/ 38.2) 5.20 26.8 || Winnsboro.............. (53.0) 0.80) Trenton ....... 4.1) 6.94) T. 
Leroyt.......- S7 24.2 4.58 25.2 8 27 5.5) 2.96 | Tullahoma t...........-- | | 46.5) 5.8) 1.0 
Lewisburg. ..... 90.0 3.74) 2.0 Yorkville............ 73 2) 51.4) 1.55 Union City ...... 71 7.05) 20 
Lock Haven at........- — 8.4) 5.48) 29.0) South Dakota. | Waynesboro*!...... ... 78 21 | 46.7 6.12) T. 
Lock Haven 4.05 | 22.0) Aberdeent ............. | 5B) 17.8) 4.42] 12.8 | Texas. 
LOOK NO, 4 4.03 20.0 | Alexandria t............ | GB | 82.4 | 19-0 || | 
LYCIPPUS OF) 6 | 90.8 4.17 30.0 |) Asheroft | | 25.6) 1.84] 10.0 Albany*t!............... 78! 49.8) 0.14) 
fflin ........ 3.50) 21.5' Brookingst ............. | | —18 | 21.6 0.58 |..... | 1.2 
Nisbet... 2.52 15.0 || Castlewoodt ........... | 19.8] 1.54 4.0 || Angleton 85 37 | 64.4 5.75 
Of] City t ose | 14.6 | 8? | | 20.1 1.96 | 11.2 Arthur Cityt .. 
ces: | $05] 90.0 || Rddemont ...... 0.96 | 33 57.2 0.40. 
Philadelphia’. 15 36.4, 4.88 10.4 Farmingdale ..... 0.38 |...... | Austind 7 | 54.9)....... 
Philadelphia W. |) Faulktont.......... 17.7] 1.94 ]...... 86) 53.9 0.04 
Pittsburg......... | 17.0) Flandreaut............. | 23.0) 3.85! 22.8 | Beeville t...... 98/628) 1.85 | 
Point Pleasant | Forestburgt ............ | 3.93| 14.8 || 58.5 0.88 
Pottstown..... 66) 5.39) 18.0 Forest Cityt............. 70 | —80 | 21.0|.......| 8.0 || Bragzoriat .............. 38) 62.9) 4.08 | 
uakertown 64, —3/ 31.4) 4.67 19.0 Bore | —14 | 18.2 Brenhamt.............. 00.0) 3.29) 
31.4; 4.8 |...... | Gary t 54 —13 «(18.7 | 4.15) 28.0 | Brownwood *!......... a7 28 58.0 «0.92 
fe 2.87 11.0 Goudy ville |; —15/ 19.2) 0.91/ 3.1 | Burmet 2) 56.1) 0.98 
Ridgway? 3.21 | 20.0 || Greenwood...... ....... 90.6) 6.0 | Camp Eagle Pass? 92 | 32 63.4 0.00 | 
Saegerstown 66 —10 | 27.2) 14.7 || Highmoret......... .... | 2.3! 0.9% 6.5 || Chillicothe .............. | 21) 51.4; 0.20; 2.0 
Salem 0, 5.96 || Hotch Cityt......... —15 | 0.52! 4.0 || Coleman®? | 28 / 52.8) 0.20 | 
Scranton 478 6.0 | Huron ......... | 6.0 College Station..... 86) 31 2.92) 
Seisholtaville olecesee | 4.08 || Ipswich 15.5) 8.70)...... Columbiat........... 84) 38) 62.0 4.08 | 
Selinsgrove 68 9.6 4.04 8.0) Kimballt............ 7 —8 2.1) 101) 5.0 Corsicanaat........ 88°) 27°) 55.49 1.28 
Shawmont ......... 4.59 8.0 | —21/ 26.1) 0.19! 1.7 || Corsicanadt ............ 
Shinglehouse............ 18.0 | Millbank t............... | 16.6 | 0.50 || 86 61.6 1.44 
Smethport........- 6 —7 423 Northville*!..... | —20 0.30 | 80 Danevang ...... 61.7) 3.13 
Smiths |] | 81|—14| 25.1 | 0.72) 6.0 || Devine ............... 88) 33/612 0.25 
Somerset 66) —4/ 90.8) 4.72) 36.0 || | —20 | 32.8 | 1.70] 17.0 || Dublin 6 
Soath Bethlehem 65 6 | 96.7 |..... GB] — 7 3.00] 16.0 |] Durham 
South Eaton .......... 445 25 Parkstont...... 68) 5.6) 1.81) 5.0) 34 60.6 0.9% 
State College......... 61 2.82) 18.0) Plankintont............. | | 11.5 Estellet 9 54.8) 1.93) 
Sunbury .......... 14.2 | Forestburgt....... ..... 86) 20 |53.0 0.94) 
Towanda.......... 6B) —12 26.7 3.88 21.8 || Rochford ............ 3.17 | Fort Brownt ...........- 40 68.4 (0.35 | 
Warrent. 3,86) 19.0 |) Shiloh............ —18 25.3 | 0.28 | Fort McIntosh........... 96 | 39° «66.2 (0.10 | 
Waterville . cos 248 4.5 | Sioux Fallst.......°***** 50 —11 | 24.6) 1.85 8.5 | Fort Ringgoldt.......... 105 69.4 (0.00 
Wellsboro 64 | —10 | 24.1 3.00 90.5 || Tyndall ................. | 70 —10 33.6 | 1.50) 6.0 | Fort Stocktont.......... .....- 0.00 
West Chester....... 9 #.0 5.42 15.5 | Vermilion ...... | 8&6 0 2.9 0.49 2.5 Fort Worths...... 8) 56.4) 1.59) 
West Newtont.. 4.53 2.0) Watertownt............| 68 +16 22.6/| 0.84) 4.0 FRedericksburg*t! ..... 824) 2956.6 «1.36 
Westtown. 64, 6) 4.2) 4.78) 7.5 || Webstert................ —82 15.8 | 1.80 | 3.0 | Georgetown*!........... 86) 56.2 0.49 
White Haven*'......... @ —138 5.70) 2.1 | Wentwortht. -| —12/ 21.8) 2.7 7.5 Golindo..... 0.95 
Wilkesbarret | 6 31.7) 6.31 | 21.5 i Wessington Springs t.. 1.06 91; 21/658.6| 0.49)...... 
Williamsport 4.16 Yanktont............... 1.50)...... Grapevine t....... | 54.9) 1.96] 
YorR f 6 —6 3.4, 40) 3.5) Tennessee. | Hale Centert............ 81; 2 48.6' 0.12 1.2 
Rhode Island | | Andersonville*! ........ 73 | 21 44.0) 6.17) 1.0 | Hallettsvillet........... 36 61.3 «(5.15 
Block Island egelsceses 16.2 |) Ashwood *t! ........... 78 24 47.0) 5.52) T. Happy 12 43.9 0.15 1.5 
Bristol BF 14 82.0) 5.22) 15.5 || Benton (mear) | 4.15) T. | Hartleyt 8) 39.7) 0.02 0.2 
Kimgstom «. 61 | 5 | 30.6 | 6.39) 19.0 Bluff Cityt.............. secs 5.53 1.0 Haskell t 9) 49.8 
Lonsdale | 560) 16.5 |) | 23 (47.8 5.58 1.4 || 0.50 
Narragansett Pier ......|...... 7% | 14) 30.7) 7.87 5.0 Houstont 86387 | 61.0) 8.58 
Pawtucket 59 15 | 32.4 | 6.44 14.0) Byrdstown t ........... 81 17 422.9) 9.50 4.0 Huntsvillet .. 32 58.1 2.06 
South Carolina. Charlotte 6.91 26 57.5 0.82 
87 | 52.0) 4.19 | | Chattanooga ............ | 9 60.9 T. 
2.02 | | Clarksvillet............. 48.3) 7.57). 7. | 83) 31 57.5 1.00 
Batesburg........ 533.0) 240) T. | Clintont...... 6.27; 2.0 85 | 28 55.8, 2.82 
Blackvillet ............ 23/524) 1.60) T. | Cookevillet. 88) 44.2) 7.80/...... 8 | 33 60.1 1.54 
Camden 0.1 |) Covington t............. | 80°) B74) 46.54) 5.17) 2.0 | | $2 52.2) 5.15 
Central S| 49.6/ T. || Decaturt....... 83 22 | 46.4) 5.90]...... 87 | 27 | 52.6 0.00 
Cheraw @t 98/508) 1.48 ...... Dyersburg t 46.2) 6.07) T. | 57.8 0.00 
Cheraw 1.@ T. Elizabethton t........... 18 42.1 | 4,42 8.0 Mount Blanco*#i. 89 | 24 0.10 1.0 
Columbia..... .......... 0.2) Fairmount*?....... 784] 98 | 42.9] Braunfels t 79 | 30 56.6) 0.33 
COMWAY 2.05 || Florence............ 22 45.0) 7.88) T. | Orange 7 31 | 58.8 3.28 
Darlington (near) ....... | 2.09; T. || Pranklint........ 79| #19/ 44.0/ 7.18| 0.5 | Panter..... 1.89 
| 2.57 | | Greeneville t ......... 18 | 43.4) 5-08) 1.0 | Parist........ | 51.8) 2.19 
Effinghamt,....... ¢ 1.94) T. | | 26) 43.1) 7.17) Point Isabel 70.1) 0.25 
Florence? 58.3 2.06 7% 46.9) 4.74)...... oe 51.2) 0.3 
Georgetown .......... 85 29 54.6) 2.20 | Johnsonvillet...........) 7 19 46.6) 6.48) T. | Robyt....... | 51-7) 0.11 
Gillisonville ........... 98 4 56.5 2.78 | Jonesboro*t'.. 42.8) 3.80 )...... Roe 
Greenvillet .............| 7 2% 49.4) 1.86 T. | Kingston....... -| 541] || Rockspringst 
Holland 3 49.6 2.04 Liberty? ... 7.83) T. San Antonio... 36 | 61.4) 0.52 
Kingstreeat..... 88) 2.46 | Loudont...... 6.30| T. San Marcos @t...... 1.43 
Kingstreedt...... 2.41 | Lynnville*! .... 78 | 23/|46.2) 9.73) T. Sierra Blanca t 83 58.5) 0.00 
Little Mountain......... 85 2 | 54.4) 2.9) T. | MeKenzie*'... 71, 45.0! 4.30)...... Stafford t.......- 87 61.8) 7.47 
Longshore t ............. 2.62) T. | MeMinnvillet . -| 21 | 46.4) 10.48| T Sulphur Springs t 89 53.5) 3.46 
Mount Carme!t....... 2.40) T. || Memphis -+| 33 82; 54.7) 1.82 
82 2.82 | Molino .. 47.44).......]...... | Pwohigt 98 | 35/684) 0.08 
80) 56.5) 2.79 0.3 85 | 28 | 53.5 | 2.32 
86 30 53.8 2.70 Newport*®. 84 24 43.1) 4.57 3.88 
86 22 51.5) 1.40 Nunnelly*'. 47.0 6.13 4.0 | Wacot..... 85 33 | 56.4) 0.78 
pap Palmettot.............-| 80 | 48.0| 6.26| T. | Weatherfordt...........) 89] 26 | 58.4) 1.07 
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Tasie IIl.— Meteorological record of voluntary and other cooperating observers—Continued. 
| 
Temperature. Precipita- | Temperature. Precipita- | | Temperature. | Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion. | (Fahrenheit.) tion. 
Stations. as | | Stations. | Be | Stations. Ge. | Be 
3 | 7a = es | | Be 
= ° | @ = ° a = o ~ im) 
| | | | | | j 
Utah. ° ° | Ins. | Ins Virginia—Cont'd. | Ins, | Ins. | West Virginia—Cont'd.| ° | | Ins. Ine. 
| 1.58 14.0 | Westbrook Farm........ 70 | 20 White Sulphur Springs... 72 6 | 87.8 |...... 
Blue Creek **. 60 27 7) 1.00 9.0 | Washington. Wisconsin. | } 
2.90 |....-. || 68 22 5.51 2.5 | Amherst......... 58; 24.2) 1.15|) 2.0 
Castlegatet ............. 5 | 36.5) 0.58 |] | §6|—16 | 22.4] 1.07! 7.4 
43.2) T. T. || 3.80 12.0, Apollonia *t!...........| 55 | | 24.6| 2.04) 14.0 
Corinne 68 43.1 1.42 9.5 || Blaine 65 11 1.90; 3.5 | Bayfield |} 21.6) 0.7% | 7.5 
| 41.0¢) 0.20 |...... Cascade Tunnel......... 53) — 5 9.906 | 75.0 || Belolt | 66|—4/28.4) 1.40 8.5 
Fillmore t¢ | 13 43.0 0.94 | Centervillet............. 7 11 | 0.88 | 6.0 Boscobelt....... -| 62) —12 1.40 8.3 
Fort Duchesnet......... 6 35.1 0.14 B.D 70° 7 | 2.81; 0.8 | Butternut t.............. | 8&5 | —22 20.6; 1.70; 16.4 
GROVES | 6 — 3) 36.6 0.50 6.8 | Connellt......... | | 42.0 || Chilton ...... 53 | — 6 28.1 1.51 2.2 
70|—7| 31.6 | 2.46| 17.8 | Coupevillet............. 62 1.31| T. || Citypoint | 0.90 48 
Belton 68 8 (0.75 2.5 62 20 40. 2.04 3.0 Delavant...... — 6 37.7} 1.81 |...... 
Koosharem | 67 | 38.9) 0.20 )...... Ellensburg t............- 70 5 O. Deperet ........ 57 |— 2 1% 5.3 
71; 38.0) 1.49 8.5 Ellensburg (near) ...... 70 8 | 0.50 9.0} Eau Claire.......... —5 | 2.2) 0.0 2.0 
eves) T1)— 3) 38.0) 0.15 1.5 || Fort Canby... $8.8. |] 50; —10 | 18.8) 1-18) 7.0 
| @ 3) 35.4) 1.7% 4.1 Fort Simeoe............- 70 9/ 41.9) 1.24) 12.0 Fond du Lact........... 57 —11 2.0) 1.52 6.5 
Mammoth 66 6 36.3 0.19 8.5 Fort Spokane ........... 65 3 37-9 0.28 | 23 Grand River LOCK. vos | 0.56 3.0 
Mantit 82 8 40.4) 0.60 6.0 | Grandmoundt .......... 65 17 41-4 3.27) 0.1 Grantsburgt ...... 47 | 21.2/ 2.57 | 18.5 
AN 15 | 47.0; 0.18; T. || Kennewick 14 46.8 0.41 ccc | 2.33) 3.0 
Mount Pleasant*t!..... 70. 11. | 36.9 0.98 3.0 || Lakesidet 68 9 | 38.4 0.70 7.0 || cose 583) —3 | 28.6 1.41) 3.6 
Ogden 70 12 | 39.0) 2.87 | 17.2 | 69 22 | 43.6 3.80 2.5 | Haywardt........ 48 | —21/ 19.0 1.9 18.6 
eee 71 5 32.1, 0.50 5.0 | Madrone*t!........ 67 20 | 42.3 3.54) 1.0)|) Hillsboro’................ 63 | —12 2.8 0.35 3.5 
Pahreah t! | 12*| 48.1 0.30 8.0 || Mayfleld 4.44 3.0 Koepenick*t!........... 48 | —10 | 18.4 1.05 6.5 
Park City --| 52 0| 26.0 1-01 |...... | Montecristot ........... 48 OT 1 cn 2.2 
Parowant | 40.2) 0.71 6.1 | Moxee Valleyt.......... 70 2/403 0.11 0.9 || Lancastert 65|—6/27.0/ 1.41 7.5 
St. George 86 15 | 47.3 | 0.15 |...... | New Whatcomt........ 18 | 43.6, 2.25 0.5 || 57 |-—4 27.2 0.78 | 2.4 
Salt Lake City 9.0 | Olgat..... 62 | 42.2) 1.79) . 1.5) Manitowoct .. 56/—1/ 27.0) 1.9) 2.8 
2/ 38.7 1.51 10.0 | Olympiat . 64 22 43.6 T. | Meadow Valley 61|—9| 2.4) 0.51 ...... 
Snowvillet -| 6 |— 2) 34.1 1.59 6.0 Pine Hill t 1241.6 2.65 7.2 Medfordt......... 57 | —18 | 25.1 | 0.95 3.5 
Soldier Summitt........ | 6 27.0) 1.47 14.8 || 70 8 43.6 1.31 6.7 Menasha......... | 1.01 5.0 
SS | 9 33.8) 0.9% 4.5 | Port Angeles ............ 4.6 Milwaukee .............. | 8.4 
| 68) 8 | 4.8 1.75 17.5 | Port Crescent ......... | 1.9) Neillsvillet....... 58 | —12 | 24.1) 0.96 |...... 
69, 16) 39.0 1.09 10.9 3.0 New Holsteint.......... 45 | —5 | 2.2 1.38 3.8 
Vormal 58) 34.2) 0.38 1.8 || GB 7.86 New Londen ...... 58 1.48 3.0 
Vermont. Rosalfat 1.9 Oconomowoct ......... 58 | — 4/ 26.8 1.30 2.0 
Brattleboro ...... 5/281) 5.89) 32.8 | Seattle ............ 1.2 | Oconto ...... 2|2%6.0| 1.79/| 5.0 
Burlingtont ............. 55 —6/ 25.5 3.54) 87.0 Shoalwater Bay*"...... G1; Osceolat .......- 62] —14 24.2! 2.84] 10.7 
Chelsea 5.44) 48.0 | Silvercreek*!........... 72) 18) 40.4) 4.02 3.0 | 57 | — 2 | 2.7 1.36 6.9 
Cornwall | 6 22.5 3.14) Snohomisht............. 68 15 424) 3.08 3.0 Pepin..... cose 58 | 1.84 6.0 
Enosburg Fallst ........ 56 —17 | «6.26 42.0 Southbendt ............ 70 | 22 42.6) 5.84 2.0 | Pine Rivert 61 | —12 | 2.6 0.70 5.4 
Hartland 52 | —14| 24.8 7.09) 34.0 | Spokane. 4.0 }) 62) —4/27.5| 0.3) T. 
5.96 52.5 Stillaguamisht.......... 65 9 39.0 1.58 0.8 Port Washington ....... 55 | — 8 | 29.8 | 2.30 9.0 
Jacksonville ..........++ 49 —13 | 20.3 5.68 42.0  Sunnysidet ............. 72 41.9 0.20 0.8 Prairie du Chien......... —12 27-2) 0.94) 4.5 
Northfield 42.5 || Tacomat.... 67 18 | 42.0 | 2.88 2.0 || 64) —3 | 1.78 4.5 
006000 | SL) —10 | 23.2 5.75 31.0 | Tatoosh 0.2) Shawano 571 — 6124.5] 1.407 6.5 
St. Johnsbury ..........- 51 —15 | 22.3 4.33 «21.5 | Union 72 43.3 2.98) 3.0) 51 | —20 | 21.4; 3.20) 19.8 
Strafford *t! | 45|)—2/ 4.85 | 40.0 | Vashont..... 66 12 42.0 2.53, 0.2) Stevens Pointt ......... 59 | —12 25.3) 0.38 1.2 
Vernon | 54) —4/ 28.3 6.08 24.0 | Walla Walla 1.1 Valley Junctiont.......) 62) —10 | 26.4 0.57 2.5 
Wells 50|—5 96.0) 6.24 42.0 || Watervillet........ —1| 83.8] 0.70] Viroqua 26.6) 0.79 4.8 
Woodstock | —14 24.6 4.68 34.0 Wenatchee Laket....... 58 | — 6 | 8.2 |....... Watertownt..... 59 | — 27.6) 1.70 3.5 
Virginia. | | West Ferndalet.... .... 63 17 | 42.4 2.94 4.0 Waukeshat....... 58 | — 2/22) 1.82 3.0 
Alexandria .............. West Virginia. — B | 1.28 3.5 
Alleghaney *!......-.... Beverly t ......++++- 76) 36.5 6.41 | 24.0 || Wausau t...........- 85 | —10/ 23.2; 1.19; 3.2 
Ashland 73) 15) 40.0 4.12 0.5 | Bloomeryt..... --| 62> —10 30.8 3.02 | 23.0 | Westbend..... — 2/264) 2.08) 5.1 
42.6 5.55 7.0 Bluefield t...... 10 39.5 6.38 6.2 Westfieldt ...... 58|— 4/264, 0.45 2.5 
Bedford City t. 68; 21) 42.7) 5.18)...... SF 5.09 | 24.0 Whitehall t........ 62 | —15 | 1.75 | 2,0 
Bigstone Gapt. 9 38.6 12.73 11.6  Buckhannon?.. 67° 1 | ..... ahs Wyoming. | 
Blacksburg... ............ 69 14/38.5 6.53 8.7 Burlington ....... —4 33.9 3.60) 29.0 | Bighorn Rancht ........ 56 | —26 | 25.2) 0.75) 8.0 
| %% 20) 45.0 4.08 1.5 || Charleston ¢.... 6.00 9.0 | Cheyenne 20.6 
CG 0.1 Creston...... 69 35.8 | 4.54) 18.0 || Embar?t 59 | —25 | 23.3 2.60) 2.0 
Charlottesville ......-... | 18 43.1 4.9 B.5 || Daytom 4.07 | 19.5 Fort Laramiet...... 70 | —20 30.4 1.14 11.4 
Christiansburg t......... 6.36 4.0 Elkhornt........- 67) 15 / 41.3 8.40) 12.5) Fort Washakie.......... 65 | —20 | 2.8 | 1.62) 16.2 
Eliat ....... 64 9 32.4 3.66) 14.0) Fort Yellowstonet ..... 50) —21 | 24.9) 2.62) 20.8 
Dale Enterpriset........ 69) — 35.9) 3.70 11.0 Fairmontt 4.48! 92.0 Lander (W. B.) 95.6 
3.79 3.0 Glenvillet....... 68 35.6) 5.13 24.5 Laramie..... 62 | —21 | 26.2 | 0.50 |...... 
Fredericksburg t........ 71) 18/416 3.85 1.5 | Graftont........ 67 | | 4.70 | 27-6 |) 70 | 24 | 26.5 | 1.43 |...... 
Grahams Forge ......... | 11 40.1 6.06 2.5 Green Sulphur ......... 68 10/| 30.4) 4.51 7-0 Sheridan 69 | —14 27.6) 1.65 16.5 
on 74 27 45.2) 1.55 0.8 | Harpers Ferryt........ 2.48 11.6 |) Sundance 56 | —15 | 24.3) 4.50 | 44.0 
Hot Springs 70 | 8/382 5.80 0.6 Hewettt .......... TH) 14 | 80-4 | 6.67) 8.0) 0 | 81-9 | 1.40) 14.0 
Irwint...... | 72) 14) 42.4) 4.57 1.5 | Hintonat....... | | 5.46 Mexico. 
71) 40.9) 4.97 9.0  Hintomdt 70 | 15 | 4.6 |....... 7.4 Ciudad P. Diaz.......... 90 36/1 64.8 0.03. 
6.8  Leachtownt......- | 3.52 | 12.6 || Leonde Aldamas........ 88 | 42/654) T. | 
Maidens ........ | Marlinton 68 6 | 34.8 6.99 | 14.2 | Mexico 40 61.8, 0.04, 
Manassast............... 7) 40.0) 4.25 "3.0 | Martinsburg? ........... | 70|—1/| 820] 2.56] 20.5 || Puebla ......-..-. 89 | 40 | 64.0) 0.00) 
MATION F | 8.00 2.0 Morgantownat.... .... 4.29 | 22.4 Topolobampo*!......... 58 | 70.2 0.00 
Monterey t .........- | 2/32.5 3.77 19.0 Morgantown>t......... 70|— 33.4] 3.85] 21.8 New Brunswick. 
2.0 | New Martinsvillet....... 4/35.8/ 3.90) 17.0) St. John..........«. 8) 28.0) 11.6 
Nottoway 76 14 | 45.6 3.61 1.5 | Nuttallburgt... ....... 31.3) 6.00; 22.0) West Indies. 
Petersburgt.............| 3.38 1.7 | Oldfieldst........... 70|—6| 34.4| 3.27% 19.8) Grand Turk 1,87 
Richmond (near) t... 77 | 18) 45.2 3.98 0.5 | Pennsboro | 70 34.8) 3.46 | 16.5) 
alemt ...... 19 | 43.0 5.77 3.5 Point Pleasant t.. 7 21.0) 
74 15 | 41.3 7.71 0.8 | Powelltont | 12] $8.8 16.0 EXPLANATION OF SIGNS. 
mithvillet.......... coos] FO 18 | 43.4 4.05 T. 7. 
Speers Ferry | 8111 5.0 | Sandyvillet......... | 15.0 _ * Extremes of temperature from observed readings of 
8 | 21/440) 2.92) 2.0 Spencer 67; 0 3.4 4.66 ary 
anardsvillet.......... 70 12 | 2.74 4.6 | 60 2 
7 4/392) 441 11.0 | 4.61 | %.0 furnished by the Arrowhead Reservoir Com- 
Stephens Cityt..........| 69 5| 35.9 3.91 20.0 || Westond*!........ 68 8 | 86.2 |......- 28.0 ny, in the San Bernardino Mountains, San Bernar 
Sunbeamt............... 7 | 23/45.0) 2.5 | Wheeling at........ 3.39 | 16.4. dino County, Cal., at elevations varying from 4,900 to 
Warsawt ...............| 7% 42.3° 3.24 | 1.5 || Wheeling 72 9 | 36.4| 3.65 | 17.0) 6,900 feet. 
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Tasie III.—Data from Canadian stations—Continued. 


Taste III.—Data from Canadian stations for the month of March, 1896. 
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TaBLe 1V.— Meteorological observations at Honolulu—Continued. 


by Curtis J. Lyons, Meteorologist to the Government Survey. 
Pressure is corrected for temperature and reduced to sea level, but the gravity 


correction, —0.06, is still to be applied. 


Taste 1V.—Meteorological observations at Honolulu, Republic of Hawaii, | 
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6 5.9 4 6.5| 6.6) 6.8) 7.7| 9.7| 10.8! 12.2] 1 
3 3.4 46) 5.5| 6.6) 7.3] 8.0] 8.2! 8&7 3 
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Tasie 1X.— Resultant winds = observations at 8 a. m. and 8 p. m., daily, during March, 1896. 


io el direction nen | Resultant. _ Component direction from— Resultant. 
‘Direction | ‘Dura- ‘Direction Dura- 
N. 8. E. w. from— | tion. N. Ss. | B. | WwW. from— tion. 
New England Hours. Hours. Hours.| Hours Hours. ‘Upper Lake Region—Cont'’d. Hours, Hours. Hours. Hours. Hours. 
Eastport, Me............ 17 11 6 n. Ow. 12 Milwaukee, 22 18 12 23 n.70w. 12 
Portland, Me........ 060 15 8 83 82 Greenbay, 21 26 10 14s. 39 w. 
Northfield, Ves S600 29 6 n. 11 Dulath, 31 13 15 21 
Boston, Mass... .......... 23 13 3 on. Bw. North Dakota. 
Nantucket, Mass.............. 31 | 15 19 22 Moorhead, Minn......... 28 21 6 12 «on. 9 
Woods Hole, Mass.*... .... cont 10 6 8s. 12 Bismarck, N. Dak........ 31 M4 n. 3w. 16 
Block Island, R. 1. .... 28 12 2 32. on. bl w. 26 Williston, cose 16 7 on. Ww. ll 
New Haven Comm 23 13 7 3 n. Ow. 3 Upper Mississippi Valley 
Atlantic States. 21 w 15 n.sw. 12 
Albany, N. Y......++. 2 16 5 2 n.76w. 5 8. 2w. 5 
New York, 26 7 11 on. Dw. Davenport, 21 16 15 2 6w. 11 
5 15 % xn. 21. Des Moines, lowa.. 29 7 21 «=n. 37 w. 15 
Philadelphia, Pa ........ M4 10 3 os.4w. || Keokuk, lows 26 19 15 son. 16 7 
cove 28 11 2 n.4iw. 16 || Sprimafield, 21 18 19 21 n. Mw. 4 
Lynchburg, Va.......... 7 il 310 on. 73 21 annibal Mo.............. 23 19 16 4 
South Atlantic States. Mis. eourt Valley. 
Charlotte, N. 13 25 2 18 1e. | 13 Columbia, 12 | 9 8 on. dw. 4 
Hatteras, N. 23 18 23 n.67w. 138 Kansas City, Mo . cond 17) 21 5 Me. 11 
16 ll xn.47w. 16 «Springfield, Mo...... 20 18 26 6 n.79e. 10 
9 n. 83 w. 16 Omaha, Nebr...... 2 16 10 2 aw. 18 
Wilmington, N.C 18 18 “4 w-. 14 || Slowx City, LOWS. 15 8 6 9 n. 8 
16 2 13 s. Taw. 15 Pierre, 8. Dak ........... 21 19 He. 11 
13 19 12 2 s. Tiw. 18 || Huron, 8. Dak.... .........- 5 15 2 n.35w. 
16 20 21 Mw. 8 Northern Slope. | | 
Jacksonville, Fla.............. 7 19 18 19 «8. Ww. | 2 || Havre, Mont .............. 16 7 23 n.80w. 11 
Florida Peninsula. Miles City, Mont 33 9 14 18 «on. Ow. 4 
Jupiter, Fla...... 16 21 2 6le | 10. Helena, Mont............ 16 18 4 360s. BT 32 
25 5 n. Be. | 35 Rapid City, 8. Dak 22 16 16 2 n. 45 w. 8 
25 4 12 3 n.4w. 16 Cheyenne, Wyo....... 7 32 «on. Bw. 2s 
Eastern Gulf States. Lander, Wyo. ........ es 12) M4 s. 19 
15 18 12 8s. Sl w. 18 North Platte, cone 23 16 15 23 on Sw. 
Pensacola, Fla..... w 25 21 11 | s. Be. | ll Middle Slope. | 
Mobile, Ala ......... 21 15 gs. We. 8 || Demver, Colo 200 19 ll 2 s. 6w. 12 
Montgomery, Ala...........- 22 2 4 | 8 Pueblo, Colo 14 17 on. 16 w. 15 
7 15 8 s. We. | 8 Kans 26 15 16 16 on. 11 
Vicksburg, Miss........... 17 9 »s. 656. | 19 City, Kans 31 13 20 11| n.2e. 20 
New Orleans, La.......... 23 8s. T4e. | 15 Wiekita, ans... 30 19 18 8 n.42e. 15 
Western Gulf States Oklahoma. Okla. 13 8 n.&e 5 
Shreveport, La.............. 19 21 11s. Sle. | 13 Slope. 
Fort Smith, Ark......... 23 29 Me. 24 «©Abilene, Tex. 9 17 on. Bw. 
Little Rock, Ark ...... 17 | 19) 12 «n.4le. | Amarillo, Tex.. 2 19 «8. 79 w. 10 
Corpus Christi, Tex. 18 | 32 Southern 
Galveston, Tex ..... 10 37 24 7| s. Be, | 82 Elpaso, Tex .............. 200 13 66 w. 
Palestine, Tex ... 16 29 16 Ge. | 13 Santa Fe, x. Mex “4 18 13 2 n.63w. 13 
San Antonio, Tex ..... 2 18 31 3) n.8e. | 28 ~Pheenix, Ariz..... 7 6 8 33 os. Sw. 31 
Ohio Valley and Tennessee. Yuma, Ariz.... “4 M4 290 48 w. 2 
Chattanooga, Tenn .... ...... 2 M4 18 Miidle Plateau. 
Knoxville, Tenn .......... 3 4 on. Sw.) ©Carson City, Nev... 12 13 2 Bw. 16 
Memphis, Tenn ..... 26 16 14 | 15 Winnemucca, Nev .. ¥ 18 17 12 29 Sw. 17 
Nashville, Tenn... 26 13 18 2) n.i7w. 14 Salt Lake City, Utah. ............ 18 23 n.74w. 7 
Lexington, Ky..... 16 19 17 | 24 67 w. Nort Plateau. . 
Louisville, Ky....... w 18 4 21; n.74w. | 7 Baker City, Oreg....... 19 29 4 17| s. Ww. 10 
Indianapolis, Ind . 26 12 19 23 15 Idaho Falls, fae O 15 37 13 Rw. 
Cincinnati, Ohio .... 14 5 21 n.2w. M4. Spokane, Wash 12 26 17 | 2 s. 15 
Columbus, Ohio... 18 4 18 23 n.5iw.. 6 alla Walla, Wash.......... ‘ 8 36 8 17| s. 18 w. 29 
Pittsburg, Pa ....... ase 16 12 Ww. 18 North Pacific Coast Region. 
Parkersburg, W. Va........... 17 13 19 23) n.45w. 6 || Fort Canby, Wash ................. 20 4 19 7 n. We. 11 
Lower Lake | Port Ange es, Wash.. | 15 18 s. Ow. 17 
Buffalo, N. Y.. cees 10 4 31. on. Ow. 2 Seattle, Wash........ 17 27 19 15 | 8. Ve. 11 
Oswego, N. ¥.......-.. ++... 13 2 8.77 w.| 18 Tatoosh Island, Was 12 10 
Rochester, N. 13 17 il s. w. Ores see canal 21 14 | 2 69w. 
Brie, P&@ 19 18 12 n. 15 | Roseburg, Oreg 16 18 16 s. Sw.) 11 
Cleveland, 21 18 19 3 n.53w. 5 Midd Packt | 
Sandusky, 2B 14 19 | 2 n. 6w. 9 Eureka, Cal. 24 | 18 | 19, n.14w. | 4 
Toledo, Ohio.............. 17 11 18 23 59 w. | 12 Redbluff, Cal....... 20 23 20 s. 63 w. | 7 
Detroit, Mich............. 23 13 19 n.3lw. 12 Sacramento, Cal ...... 14 4 | s. 4w. | 3 
a Lake Region. San Francisco, Cal.. 12 13 | 7 38 os. SB w. 31 
Alpena, 24 | 15 12 2 n. Rw. 19 South Pacific Coast agian. | 
Grand Haven, Mich. 22 | 16 3 16, n. 9 Fresno, Cal......... 22 6 13 4 Sw.) 
Marquette. Mich...... 15 8 n. Ow. 2 Los Angeles, Cal ...........-.. 22 | 7 | 18 6 n. Ww. 7 
Port Huron, Mich..... 20 11 20 «on. 66 w. 10 San Diego, Cal . 23 | 14! 31 on. 45 w. 
Sault Ste. Marie, 21 | 16 16 66w. | 12 San Luis Obispo, Cal... 12 | 6 3 n. dw. 25 
23 | 13 18s. Siw. 6 4 
' 


* From observations at x p. m. only. 
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TasBLe X.— Thunderstorms and auroras 
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precipitation, by stations, ie March, 1896. TasLe XIII.—LZ cessive precipitation—Continued. 
Ratatat 2-80 Rainfall of 1 inch, Rainfall 2-90 | Rainfall of 1 inch, 
more, in 24 | °F More,in one i=} more, in 24 | °F more,in one 
& urs hour. hour. 
Stations. Stations. 
=| on | 
Alabama. | Inches. | Ins | h.m faryland Inches. | Inches Ins. | h.m 
Mob 5.54 10-11 |...... Mount Nonotuck ..... 2.65 
Arkansas. | Minnesota. 
Summerdale..... Mohonk Lake 4.70 
Tecarte Dam.... Westpoint 3.80 
Pensacola..... 08 Pennsylvania. 
Blakely ....... South Carolina 
Maine Virginia. 
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March, 1896. 


Chart Il. Tracks of Centers of High Areas. 
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Chart I. Total Precipitation. March, 1896. 
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Chart V. Relative Variations of the Horizontal Magnetic Force, the Magnet-Watch Integrator, 
and the Northwest Pressures and Temperatures. March, 1896. 
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| 
200 | A | 4 
Washington and Tororto. Bureau Northwest 
LDeflecting Magnetic Forces . Magrret-Watch. Pressure. \ Temperature. 
Hf D ax ay Cc B Noor? P AP AT 
4| $3 I6 uff /9/ ii. 9345 «189 3072 +57 wil -/7 
2! 67 102 +9 +2 +9 13 97.6 | +23/ | 30.79 +62 
G4 10.1 +6 +6 10 | | 3005 | +26 
| 13.3 +/7 ~25 136 $69 | «/O 29.93 -~23 10 -/ 
| 48 2 /70 516 | +297 | 3010 | -s5 a nif 
| 59 67 ~6 -s | 270 | 4/92 | | -3 2 =f 
99 _9 +9 $3.16 | ~56 | | -9 8 
| 99 os | 562 | +166 30./0 ~24 /2 
| 69 | 26 +8 | 307 | 5 3022 | -/0 10 o2 
| | +/0 +/0 | 6 30.25 | -4 6 ~3 
| | 78 260 5038 | -203 | 3034 | +7 a ~6 
| 62 | 99 ot | 5129 | + 3042 | 4/8 3 -9 
| | 86 -7 af 240 $1.30 GO4S | +23 g -4 
| 69 | .3 +8 337 55.0 | #2/0 30.23 | +4 IS 
| 65 105 +4 of 30.09 | 20 14 
| w | 9 /2 \ 20 +3 
69 | sag +6 +6 as S081 ~93 3019 | +7 23 
968 | 434 | 3027 | +748 22 +3 
2 | +9 +2 29 /2 4935 | ~/00 2279 | -28 30 +/0 
66 | 10.8 +2 1S 69 9940 \ +5 2977 | -27 23 
+9 353 9847 | _§3 30.39 | +38 g 
| 98 0 S086 +119 30.34 | +35 /8 -7 
% | 28 +12 0 5216 | +90 2982 | -/@ +9 
| 83 | 98 4/8 0 8 $428 | 29795 | -/9 28 +/ 
| 67 | a7 | +2 | $142 | 299/ | -4 27 
| &7 -9 -6 2/3 505G | 295) | -44 36 
| | OF ~ 15 -/6 226 53.32 | +/58 | 2936 | -60 
| $2 | 9S 19 -/4 /88 SIG | -/36 2956 - 40 JF 
| 6s | 88 | aif 258 | 297/ | ~26 33 
| 70 | 10.7 at. 26 59 48331} +% | 3016 | +19 27 
60 /2 /4 /20 459 | -2/a 3044 | 466 24 -6 
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Chart VI. Depth of Snowfall and Limits of Freezing Weather. 
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Records of Automatic Instruments. 


Chart IX. 
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